Searching PAJ 



1/2 ^— v 



PATENT ABSTRACTS OF JAPAN 

(1 1 Publication number : 2003-1 78269 

(43)Date of publication of application : 27.06.2003 



(5 Dint CI. 



G06K 17/00 



(21 Application number : 2002-239451 
(22)Date of filing : 20.08.2002 



(71 Applicant : O 2 MICRO INC 
(72)Inventor : MORROW NEIL 



(30)Priority 

Priority number : 2001 314107 
2002 044521 



Priority date : 21.08.2001 
10.01.2002 



Priority country : US 



US 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a single 
multimedia flash media adapter for supporting one or 
more flash media having a different format. 
SOLUTION: A PC card controller 34 is connected to one 
or more media cards 20 having a different media format 
and/ or exchanges information with the cards via a 
passive adapter 40. The PC card controller 34 
determines the presence of one or more flash media 
cards in the passive adapter 40, determines the media 
format of media, and provides high speed access to a 
host system. 
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»*U\ ?5>tx 77-r> 3 ^f-f77^7?€a7 

->^7^77*7*A**§#£-b£nfc, 75r>a^ 
7-< 7BBiafB3t>*-fl-fl:«nfc PC*- F3> hn-5 
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9 

[0 0 14] ^'r^^iDyy-yhfiWf-fZ 

o*s**^-r *fc»tuffl!wa c d # s q r 

■ 5 : 3ffl* (Mimd t»«-r*<fffe:J:oT, -OBI 
±©*7V7*1*#-hTi/W'>77#'7**fc#Hb 
T, 77V->a*xV7«SK:ttJSbfcKBfflJl*«« 

COO 15] Wfi"J-XNo. FRSOOia* 

20bfcSD#-K20c ©MTJtttlSbfcy — T>7 

>£!*-K^-fa«s*«#w-s. b^bft^e, mm 

C2;-K2 0 c«<0ffl©*-K2 OttlWlWKtt*©* 
7ft7^7*©#-KV7vh2 8rt(CjfA1-£i:2:tf 
"PtSftV MMC*-K2 0ct4, *— KV-iryhrtlC 
A&fcA/fcSSfcfcoTbSSfrfcfclti&VN, bfctfo 
T, ^-<0i5*7^7^A-Ktt, MMCA-K20C 

ttftenTt^S. *©<fc7&7**7°*3***T'{4, b 
tfb»MMCA-K2 0 ctt^-htnT^av^Cfc 20 

*tlTta-1ftt*«RoT, *©4-5£=i*;7* 
*ilbT*Xh»mcMMC*-K2 0 c£i!tf<fc7i: 

[0 0 16] bfctfoT, ^* l JXT^y^^f-f7 2 
0 a, X V- h ^ f-f 7 2 0 bRDYXa S D * - K 2 
0 c#©flS<D7:i— h«*-r«3b-HictaAT« M 
MC779 S/a 2 0 c £if Wc&ITrs C t#T*£&7 

3***©«8tt, *t£gffi6$I££:ft5o 30 
[00 17] 

C»WO«HH v^*n7o*v^{£fflgM©fci6©* 

t, Sfc**fV7«3**r*-oxtt**i«±©7 

7-r>a^f-f7*-Ki:^ft, 

3>hn-7(i, *mi©^7*^77^/*rte— dx« 

fnttl<D777->a^f-f 7*- KjWHFTSC fc* 
HSU 70*7^77*- V-y h«*ttU * 40 

7fcft8l*n*«:i:lc4*o l%5^fi'77*-V'v 

h **Tf S 7 7*-f 7 * 7 x-Xgg! 

u ^f^77*-7-y ho^n^nt 

ftT*7>l^7*— K777->a^f^77^ 

t>$fc»{Jtens. »a*nfc77vs/a^x-/7i:* 

7h£/7rA£©|irC'BS7**;*£ffi#fct-5, "^r* 
a 7n -b y +J-<IfflSB©fci6eM r -< 7^iS5I{k->X 
xAtSfcS^^tiSo 50 
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[00 18] 

ftj^SBifH-r*. 02«, A7->777'r>a^f^7 
7^7*^77A3 O©$atft7n-y£0T*fc3. *X 
hS/7sXA3 2li^kPC*-K3yhD-^3 4 
U BP7M3-5 3 4«\ — 3X14**1^07 *- 

hZ-V/t-VtZ'1vi/7T?-75 4 0%iibT, 
S4577-V7 h%*-f ?>-OXt4*nB*±<075-y 
^a^f^720 (20a, 20b, 20c, 20d 

[0 0 19] SfLPCA-Kn^hD— 53 414, 
<D^«vi/77^7?4 OrtOWAtf 2 0 a. 20 b, 2 
0 c, 2 0 d^©^&©^©79y^a;><7^7£+>- 
#-h-f£ 0 Tftfe^ — OXf4*nBU:©77y>^ 
^^7 2 0^ HBfK, *7.1->7.t2*3 2£1^6*) 
tctftaWJctftUM-SC fcft*Tff «„ H2 IcaVf?;]/ 
1-i- : T<<7*v 9 sT79TZl 0(4. v'T.xAny*^ 
M 3 6 (010-01 7#S8) £r*-t5S/7.7A{l& 
fttt4 6£« — DX{4*n«±<D7v>y>'a^x-i'7 2 
0£§l^tt3fc&©-OXl4*ftBbL©V-7- y h48 
tZGiTZo v^^-r-c 7*v*s779"f* 4 0 14, 
*- FtttfJllHBfc 7 5 ? S>a * x-f 7»a*MM" 5 ft 
3MkPC*-K3 7hn-9 3 4fcffl5fc:ftfl§b 

-r7 2 0©#ft*«5£BP58UHU *bT, mffiZtitc 
77T>a^f^72 0©M eOx.ffXV-h^r-f 
7 2 0 bT'&3fr£¥lJ£-f 3o 
[0020] SSftPCTj-Knyho— 7$aS«, $?£ 
b<(i, «ttSnfc/<'yS'77*'7** 4 0#t;1/7^x 
-f7JB**-9-*-h-r«<:4:4W£-r*fcie>otta» EP 
■&5IS©X-r-y79 8 (H6*83) £#f3 0 Hit PC 
4#-B > v;l/^;*-r-f7JfciW 
/<? *S77?-7? 4 0 h ZtiT^Z c £*m%. 
tZt. 3i{kPCA-K3yhD-^3 4«, BtigMS 
9 8^r±46, *bT, »Sb<l4J*l6bfcJ!!«pft*-K 

^72 0, W*Jf 2 0 *W*'yi/T?)\rf-*T4 7 

7^7* 4 oic*a*nT^«*»*ftsE i r*^f f Y7W 
20 (H7#sa) *fit?T5 0 

[0 0 2 1] t\v*ST*t&-*T4779?**s7&l* 

3 0OSSj|«^«, »fbPC*-K3yhD— 93 

4 — 3W±O^rY7*-K2 0*SttXn4Ck 
1FH*Z7?-f* 4 0 ftlC— DfcbbDptf^ 7*- K 2 
0««fctA*rtE^afc*-Pt.» *Xh->7fA3 2 fc— 
OO^x-f 7*-K2 0 (tfB*tf^f*-<7*-K2 0 
a) fc©B?07*-feX*lJ-#-h-r*. fi^JAtf, 

•J 7.7-4 y * A- K 2 0 a 2>VW ->77^7^ 2 0 1*3 
7sV-h^r^7A-H2 0 bt^fcJfA^tlT 

aftPc*-K3>-hD-74(ii4, mwm 



11 

fctt, -^f^7A-K2 0 (#J*tf2 0a) fctt 

[0 0 2 2] ^^7v;l/7^7V77?"7*i<'XxA 

3 OtDfteOHSS^jT-a, ^tPCA-K3>hD-53 
4«, #7t->XfA3 2i:-OW±0^7 f 'f7*-K 
2 0 a, 2 Ob. 2 0 c, 2 0 d tOffiltmftfcWsL? 

7* 4 0 At, ^t'J^f-f-y^A- K2 0 ai^v- 10 

^7^-^*2 0 btmmic&Kztitztz. saifb 

414, SytLOi, ^t'JX 
r-C K2 0 a ZT.-v-YtTJTiJ'-YZ 0 b 

Oli35r*ni*K*X h ->Xf A 3 2 lCg^LTfc«l*>& 

[0023] 0 3 it, v-jyiymxitxv-Jyy 

yS7;Wf^7V^7 YTfff* 4 0^«Dv;l/^^ 
7^77^40©, ^7*-/7*-H»X»Rtf*- 
K*a»4 9 0«H«HT?*«. •>XfA4 0O-Otf)I 
jfifl!T?a\ ^7^v;H L ^T^77W4 0(i > X 20 
v- h ^-r y 7 A- K 2 0 b X« S D A— K 2 0 d <D® 

HfflE) KJ:oT«Bi«ft«SKnNo. FRS001-2 
0 0 0-OCDy— Y>y>^y^r-y 

4 0 #1:L<«, a-H»A««5 1 # 
»X»4«J»f4»A»5 1) a-F8Uti««l (00* 

[0 0 2 4] 0 3 4>HSfc0!)-£(4 % SM_SW_2 (tfy 

5 0) y^7h48rtKX7-h^f^720b^ 

7i-X2 2 bSrWfSXV-hyxf 72 0b#V<!r 
V Y 4 8F«gtCjp A£ttT^i>i:tt4D-l^;l/T*&3c - 

raawc, sdmmc_sw_2 (i;^60) 

^x-f7A-K (MMC) 2 0 cXliS CA-F2 0 d 

7* W 7 is- F 2 0 c Xli S C *— K 2 0 d ©ftttfrtfi? 
A£ftT(^5i:t«o-l^;l'T-&3c v;l/^p«x^7 
*-H (MMC) 20ctSD^f.Y7A-K20dtt 
R45a-KJB3Tfc!K v;l/^r-<7£-K (MM 
C) 20c£SD^7-f7*-F20d«, ^jltt^ft 40 
f >*7x-7.2 2 c^WT^o 
[0 0 2 5 ] 0 4 A- K<D»Afc«&««**-rfc 

s^tt (a*HJte»ma) *^Sp d 0 s^f p s o o 9 

- 3 0 0 0 t LTA^ rJb6&, f-^f-f7V^7h7 
:?7* 4 0 ©fctfxD, A- F&H30SS 7 5 i:»jA£S[5] 
887 7cDE]gS0T'&i>c 04fc45<^T\ ^-yf-7 2R 
tf@»7 4*iiLT«ift7 6lC»LT^fflr«*-Ftt 
WlH)Sg7 5t4, A-F2 OtfJfASnT^&i^fct «d 
^•y^/vfU'WefctK A-F2 0tfl¥A£nTl^3 50 
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Rtf@SS8 0£jILT8iti7 6t»tTfffflt*«aff 
KHIB 7 7 «, » AStlT^*- K 2 0 KWiiMWff 

?vi'3.*7 : 4 7 2oicm&®mbm'£.ztiT^ztz 

-K*tti@K7 5tt» B3©*-H*tBiaB4 9i:attl 

[0 0 2 6] 05 »4, ^T l JXf^"yi'^f-<72 0a 
0*-K*ttEIBl8 2*ftt. 0 5<O^-y>'7v;l/^^ 
rw7Vy>v F72*7* 4 0 bT-ti, *-K^fflX-<<v 
^7 2 (0 4#i) 0*3»aM««^*yf-tt^»TfaB 
4. ^€ , )Xf-f7^^f^720 itf/tyS/TvA*- 
^f-f 7 7 :?7*4 Ob£tt AS nfcfcfN [UK 8 4£ 
abfc*ffiKJR31WK:l4»a*nfe I N S®#8 6«, 
7^7^U8 7a, 8 7bRi[f77'V>a^f^7i 
tt«8 9«ILT, GNDfi*8 8iCjK&gHfc£n3. 
cntiO, H3&ZfH4lc^£n*ft-Ktttbl38M: 
R*4*atCJ:»), I NSffi*l86*ftLT, 7*T-< 

nS/^y^^^U^x-f 77 iff* 4 0 bfcfcl^T 
tt, Xvi/fiiVI-tTJTT?-?* i Ob 14, *rl^v 

^xtt (*a-r»j7-rwms) a^mno. 6 8 i 5 

6 £ LTA¥RltlT-fe4o 05tc^-r^-v>'7x';Uf-^ 
t 477 97* 4 0 b£ftfc5#tS£0!lT*«, ^>r>7v 
47797* 4 0 M4, +vW , *-*»B3££a 
©DUOn^^^T^. 

[0 0 2 7] 06 14, ^•y>7"77'r>j^f'f77^ 

^^xx^socstEfflagooKTOBTft*. sq 

RYDR5tS«^9 2li, % 1 tfffi 1 0 2i:^26t^« 

n i o 4 ora-esiiBisns. sqryx mmt. m 1 # 

mi 0 6 fc3B2:fl3B 1 0 8 fc©BB-p-9->r;Wb*n*. 
^T-fTflBMtffVCCtt* fgl^ffil 10£Sg2lfl§ 

i i 2^^-r^o 06^^$n5<t9^, 3SfbPc*- 

H3>ha— 53 4«, -OX{4^-tlW±©^x^72 
0 ©»A*ft*ttmt * ^46 C , affile S Q R Y D R 
ffl*§9 2%HU SQRYxM^9 4Z?y7Mtt 
5 0 5t&S!l39 0<DMtt, MC_CD#ffl^ttJftSWlC 
ttjRSStl«. 7^7^^Xx 7 79 8*^71-5 
i:, WZs ?SfbPC*-Fnyhn-5 3 4^7v-y'> 
^^x^72 0^#ftLTt,^i:fiJ^-r5i:, #>fyh 
A (9 8) Kfcl^T, !SfbP CA-Kayha-73 4 
tt, &8Snfc><y 2/77 ^7* 4 0^-7;l/7 c ^x-r7 
^2 0 (WAtf. 20a. 20b, 2 0c. 20d 
H) *-9-#-M-S*»S3&»*W3S-f*. HCcfcpt, 0 
6£;S£n£i§!K ^fbP C Kn> h u-y 3 4 
t4, flHWfflSOttlBfcS^ #-<>hB (10 0) t 
J3V^T, »ASnTt/^^x^7 2 0*^»)tti$nfc^ 

[0 0 2 8] 07 a, ^•y^777-vi/^^-ri'77^ 
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7*§1 2 0T'£5o XV-M-f-< , 72 0 b, MMC 
/SD^r-T720c, 2 0dS^ : E , J7f^'Vi'^ 
T4720 a<D7^x^7D-^ai«^tt> SQRY3 
(122a), SQRY4 (122b), SQRY5 
(12 2 c) fc^ft^tt^i/fcaLTil&SttSo 31 
{fcPCA-Knybo— ?3 4«, *y*/f7¥f*l 
O'stDtTJTfi-VCDMXZWlZ.TZrc&lC. SQR 
Y5 : ZttyfMtfk* 07lC^fiit), ni;.^ 
ttttl 2 6d«, X^-M-f-r7 2 Ob©fci&©, J* 10 

1 2 6 c li, MMC*-K2 0cXttSDJb-F 
2 0 d ©<Hjnfr©fci6©, &JSWc7*tw7d-©;!j 

- mammt&to 0^7^126514, * * u 

Xx-f7£2 0 a©7ci6©, WlSLfcT^Xd-^D-© 
'*-FftlM»**r. ni;^«il2 6alt *r 

7 2o^#SLTi^^ci: (124) ^g-rm^fii 

11 22a, 12 2 b, 1 2 2 c IzMl&t 5. 
[00 29] 08«, lifbPC*-K=i>ha-73 4 
^777^^7^72 0£©|ig©v;l/^7V7&5ll 20 

SS57*-V7h2 0O77'r>a>(T 
*7*tt&rSfc«>©/^S'77*r7£4 0©@gSl 3 
O^fo ^•r>7v;l/f^f^77^4 0li, «> 
X7 L i»g^lgE4 6fl£«&©~>XTA^>:5*7x- 
X, W"5*-H"<-f, Xyi 3 6 a - 1 3 6 k^^TT 

So H8©w^wnai0i-ptt, vyi (i3 6a) im 

i&GND, \LyZ 2(±RSVDkf> (1 3 6 b) , tf> 

6 1&SQRY5 (136c), tf > 6 Oit S Q R Y \L 
y(136d), tf>59liSQRY3 (136e), 
tfy56ttSQRYDR (1 36 f) , e>68Bg^ 30 
GND (13 6 k) T'SSo *v */f7 9f * \ 

fc, **yxfVry**7V7 2 0a*t6tt-r«fc«>© 
^t'JXfY vtV+y M 3 4£, XV-h^f-f7 
2 Ob, MMC^f^720M/X«SDyf^72 

o do^Bjn^Sit-rsfcftcD^u— <>7>iv^7 
h i 3 2£*rf3o 

[0 0 3 0] v;U^^x^7^ffiatt, 7*'7**&» 
$flS9 8i:, A-KM112 0cii^45, 08© 
^7i/77^7*#4 0«, IStfbPCA-KnyhD— 7 
34t, SD*-F20d, ?;Wf^7A-K2 0 40 
cXim-hyf-^7A-K2 0 bfC7*-v-y h 
A145Si777->ayf^72 0tOHO'f'^7 
x-7, £ LTffll/^ C fc#T*£ 5 X U — < >7 

7 M 3 2*^rf*Cfc*i«»*U\ 

[00 3 1] 7:?7*&»«!yi£§iBJlT£o »{fcP C A 
-Kayhn- 5 3 4ti, a-K«*-f#-h 3 6F*gk:, 
*»jyf-?)\>1-*?4TT$fZ 4 OXtt*0flS©«S 
©*- F'W*- Vm<QJj- K^-T *- KOSfiE*B« 
TSo BlftPCA-FnyhD— 5 3 4li, JtffiLfcSS 
1#©*- K«ltfXtt# a^ffl^tS^^T, *-F^ 50 
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K©#ft£^Srt?>©##S: SIHfcP C A— 
F3>hu— 53 4«, »A*tifc*-K^*-K*« 
Avi'f-?>\,**T<fTT?f$ 4 OT'&Sfrgjb^J 
£t£o S(bPCA-F=i>ha-7 3 4©-0©HS| 
0tjT*tt, SfkPCA-H^yhD-73 4li, 08©tf 
> (A25//CAD1 9//SQRYDR) 136f (t! 
V5 630 fcfi**JSU PC*-F^>^7x-Xlf 
^3 2 (D2//RFU//R S VD) I 3 6b^\<OXti^ 
VyfMttZo feLPCA-K^>?7i-X^l 

3 6 bvyfWuVy >?>\<< ( i ) ic«»-ra 

£, PC*-H3>hD- 53 4 a, *-F^-C*-F 

?Z>£o t4oft/^ */f79f* 4 0 Tf JB« fcWS-T 
3o tLPCA-Ff >*:7x-7.£>l 3 6 b-9->7 
Mai/*^n-|f (0) SSlffcPC* 
-KayhD-73 4«, *-F^-Y*-Ftf^7v/7 
7:?7 , *4 0T'«&<, n- r >7v;Vf>(fi' 77^7 

2 ^fA 3 0 T-mm<D* r Y 7^^-9-jK- h f « 

[0 0 3 2] fe*'>XrAHflifll?tt> /*v>f7?f 
*4 0«, 08£*Tfflv, SQRYDRMl 36f 

(BPS, tfy56)*tT>32 (D2//RFU//RSV 
D) titt»«-rsJ:-5t»fH-4{:t*WSU^ ffi 
©±T©*-F^*-Ktt» e>3 2^ Di/*7^n 
-U-<;K9Jg#!fcry 1 3 6 aXHSit^yi 3 6 k£il 

[0 0 3 3] 7**7*&MI9 8 ti, -fl3W£}tifc© 
^x-c7^^-9-^-h-rSA7~>77^7^ 4 OtfV 
7-7 h 4 4. 1 3 2. 1 3 4rtfc»X*nfcCt*!Srtb 
P C A- Fn y b P-73 4 lCjI£Q-f5 £1^7 J: 3 ft, 
«JO»»*a«-r*- 7^72&*nMS9 8«:, ±TS 

w bfc'»a*»wcwo*ffi k «t o ruff « nr 

ftlr\ WAlf, S*5PC*-FYy^7x-7.kf>'l 

3 6*V ^f^7A- F2 0 c©#ffi^53]-r5fc46lC 

[0 0 3 4] 06lC^$nS*-F^a5!lS9 8©-^ 
SSfl»JfC^jnSi7.K, SQR YDR<1^9 2ttlx^;I/ 

io4KStt{t$n, cm*, /^7>'77^7^4 o± 

© A- K^ai[elK©fc^©/^ P ->*7 7 i: 

LTS^ena. 7^7^^5as9 8^ffiLT, s/k 

PC*-Fnyha-73 4*<, /<*»i/7-*A&*¥4 
77?f$i'XTLSQ\Z%&Ltzrtvyf^)\, : }-*T 
477 *ff* 4 OfiWASftfcC 
5fiftPC*-F3>hD— 5 3 4 ti, KSffi99 8«Q( 
*vi/f7?f* 4 0©g^nT^?»^x-r7 

2 0©Jfrc££zfcrr£fci&tC, *- FttAXH 1 2 0% 

[0 0 3 5] 0 7 ©*- F^5BSaS 1 2 0tt, SQRY 

3 (lfy59), SQRY4 (fcf> 6 0) Rt>'S Q R Y 
5 (kfy6 1) ^^n^n^LTSSfkPCA-Fn^h 
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□-53 4 i:-f;/*7x-3 l £n3XV-Mx.i'77 
>TV K MMC/SDV-Jry h&tF7<*y ^f-f 7 77 

S„ SQRY5 : 35S^<B-^t*> yf^7 2 0O#S^ 
^to S{tPCA-Kn>hD-v3 6«\ 7:?72& 
»jaS9 8#£7bfcSL MC_CD#fll^*«ffllU 
777^*7^72 O^SSrWSI-SfcfeK, SQ 

RY5 : 3fi4§«^»Ktf>7Vwtr*. 

[0 0 3 6] SQRY5 : 3ffl^©-9-y7;WtlCJ:oT 
-OJ^±©^7 J ^7BS*^7T*t50T% PC*-F 10 

> * 7 x-X£?Stt{t;T 3 «fc 5 KHfc5fi{fT * c 2: T? 

[0 0 3 7] ^ f -f 7 7 (CO 

l^TBWM-S. B9U:. S457t-v?»h20b, 2 
0(14^5777^^^7 2 0£&»rf5fc& 
O, Sl^g^fcfcofc&ffiJtSM 15 2a. 152b 

(01 0#KD **T5^'V->77^"7^ 1 4 0£Sb 

to 13® 1 4 2 (mi opm) icffifi-rs«iB*-Hv 20 

77 M 4 412\ tt»£>V7-y hfflKl 4 6 a, 14 6 
b, 1 4 6 c^tt5„ 777 HHP 1 4 4©fiiil 4 
6 a t 1 4 6 bOffl^^il 4 8 a ti\ XV-h^r-f 
7#-F2 0b©fc&©77^X£S&-f £&<DT-&3 
©T\ XT-MxV7*-K2 0 bit. IH14 6 
a. 14 6 brtT/Wv'T^T'* 1 4 0lC&M2t\tl 
l£&.l\ Wry HBP 14 4 146btl46c 
©ffl£-£ig£ 1 4 8 b S DA— F 2 0 d <0tz.#><07 

14 6b, 146c (*n?/^yS/77£V* 1 4 Olc&tt 30 

[0 0 3 8] Kyi/fT??* 1 4 Oti, M^T*fe^# 
-©7^7^ 1 4 0£3bT, -0<D777ya^T-f 
7JBS 2 0b, 2 0 d ©ftftfr-TJfcv'X-r A 12,3 
2fCii^]tC'<>^7x-7>T't5©T% 7 — r>7>S 

•y^TT^T** 14 011 -Vv^xMaittS^ttOSS 
F R S 0 0 1 ->'J-X©7^T365o Kyi/TTif 
7* l 4 0©EWcftfe*!!iHBIl4» ^a^*ft»A • 
BHH«****-*. 09*H tvYfHFR S 0 0 1 - 40 
2 000-0S3^^i, 7-y*>x/7-yi/;iSJfA 
• 8^>X7\kfre>&tK •^v-Y^iaF R S 0 0 1 - 2 

i oo-on=i***n mxBiV&mff# 

$T*&tK tT^fiFRSOO 1 -2200-013 

*77 1 4 Ott, x^x^^s^-Kowoaib^a 

T&5 0 ■Ir-v'-i'^SaF P S 0 0 9-3 0 0 3S=>*7# 

it. H» a • mtu*nmtzt)\ kf p s 

-3003S=>*7*H XV-MxV7;*J-F2 0 
[0 0 3 9] BIOS, S&57t-V-yh20b, 2 50 
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0 d **Tf S 77 'V *>a ^ xV 7 2 0 fc&fc]?- 5 7ci& 
<D> S^SWcfc -^^±8(548 15 2a, 1 5 2 b£ 
WT5^-y^77^7^ 1 4 0O1ICW1 5 0*^ 
t>to mi lit. S5:57*-V7 H2 0 b, 20d£ 

sn777>>a^f^72 o^&ftrr sfc&o, 51^ 

»l,*:sS:-3fc»fi±«Mll 5 2 a, 15 2 b£WT 5>< 
v 5/7*7^7** 1 4 0<DillffiC»MBSl 6 0£abT<> /< 
>y */77¥7* 1 4 OH K72*7* 1 4 OtD&SS 1 6 
4<0i£«fc» XV- Mx>r7a-F2 Obte^fS 
fci&OS! 1 1 5 4a**U £fc» 7**7*© 

±gPl 6 2©ififiltC, SDA-K2 0d^gic-r?>fc46 
0>g2»ttfWftl 5 4 b^WTS. ^•v>77^7 P f 1 
4 0«£ft, SNSmiK 1 5 2aXtil 5 2b£iibT, 
^T^7 2 0bXB2 0bfctah->XfAl 2, 32 

1 3 6£*rf £o 

[0 0 4 0] rtvis-fTV?* 1 4 O0&£|gffi0g-P 

*14-Ky*-yH4 4tt, Xv-h*xV7* 
-h*20b, MMC*-F2 0 c Xti S D#- F 2 Od 
©fltrefca-KVT-y hHpi 4 4'\JfAT*£S+# 
&P?SP£jf«-f So 72*7* 1 4 Oftlctt, 3S«t»A 
$nfcSD*-K2 0 dXBXV-h^r^72 0 btf 
«JB5*»5Ri;*K:6. 2mm£tttt£J:7l;:> gff±« 

[0 0 4 1] 01 Zlt. IS57t-7-yh20b, 2 
0 d *£-f 5 7 5 y *>a * x f 7 2 0 fcfcflrr 5 tztb 
(D. SV^fcfcofc»iB±SHB 152a, 1 5 2 b£ 
*rr£/Wi/772'7* 1 4 0ft£, MMCA- F#IE 
b<ftH&« (17 2) £$S££0fflgHtjEttBl 7 0 
T'fc3 0 MMCA-F2 0c(t 5/77*7** 1 4 
0©XV-MxV7fflP»lPl 4 6 a, 146cJ;0fe 
e=FJfl/\, fi<Sie>nTl/^ji»?, MMC*-K2 0c 

ttuaiwjcttiaffittxy^i 7 4%aoT«is*n'«o 

MMC*-F2 0cti, A-y-777^7* 1 4 Ort 

S«o MMC*-F©Sfit'»»Ali^-h^f-f7B8P 
«ttau MMC*-K2 0 cflWofeWMWAD 

[0 0 4 2] 01 ZKvk? ZlDZoftAyi/y 
727* 1 4 OF'9tliMMCA-F2 0 c*«»oT*PA 
T*^57cJ6, MMCA-F2 0 
tVfcV\, ZOfctb. *v i/~77$-f* 1 4 Ott, 7.V 
- h * 7 A- F 2 0 bX« S D ts- F 2 0 d KW 

mm- * s 7W > 7 * ^ ^ i: bT?uJii55i* n 

Tt/^o bfrbfttfc., MMC*-F2 0cO^g 

fiPS7ct$RlfS^««, ffl^a-Vx-y hi 4 4 
K-ry^7x-7sg^n5<t9t^5©T% 
S7^7'^l 4 01CH ^WtCti, a-1ftMMC* 
-K*KoTV^ry h 1 4 4 lc^A?-&*t^ci6©7^ 



(10) 

17 

CO 0 4 3] TCWC«koTa--!fa<*fc:MMC*-K 
r>7>ay^y h l 4 4fcJfAfS<:i:*R5tf 
*K"Ptt4tMOT, MMCA-F2 0 cO»XtJ:*|R 
ofcfcSi7 2«:, itfltfiypa-' ^7-<7? 

Co o 4 4] *fi?nfc/<ys/^7^y**Rwr*. 

01 3(4, S457*-^7h20b, 20c, 20d 10 

£*rf 5 7 v v iy=L * t-c 7*«wrf *fc»©aH»7 * 

-V>y l-777'>a^f^77W 1 8 0 a£>ff|®0 
Tfe^o 01 4(4, g£37*-v-y H20b, 2 0 
c. 2 0d*Gt2>77Viy3.*T4 7Z$i%\t&rclt> 

8 0 b©ittrE0T-&3o 01 3StfHl 
^n^MffiSPl 8 2lt I?Z 1 8 6&tffl§Wl 8 8£ 

1 8 Oafita, MffiSPl 8 2*»6rt«C5fi|K, ;*x-< 
7»AWt 2 0 5 (01 5#M) Btfftyyy h 4 8 20 
®££ft£„ §1 3f^n§V^7h4 8aa, MM 
C *- F 2 0 c Xtt S D A- K 2 0 d (Dfi!tlfr<DWK(S> 

K.mKmmt&£fcy*y h;s 1 8 2 xv-h^f 
-f 7#- K 2 0 b o»A«fcns!«ttt*as-r5^<*y 

*>y Mai 9 0**Tf£o y^-vh4 8at4Sfc, MM 
C *- K 2 0 c Xtt S D A- F 2 0 d 4>fan*»«!>Jf A« 

W7*-K2 0 b©»A*C^a!WEtt*BS"rsa2<!) 
B£ 1 8 7t^Wt5o 01 3Stf01 4C^-T7>U- 
-<y7yiy^7^— v<v h77-yi/3^x-C 77^*7 30 
* 1 8 0 a, 18 0 btoy^-y hg8PcD\}-?£{4, 7.V- 
h^T-T7*-K2 0 b (3 5mmX4 5mmX0. 7 
6mm) ©*-F\|-j£, SD#-F2 0d (2 4mmx 
32mmX2. 1 mm) ©a- F\fii, RtfMMC*- 
F20c (2 4 mmx 3 2mmX 1 . 4 mm) <Dti— F 

C0 0 4 5] 01 4£>y^-y M 4 8 b«H£, MMC 
A- F 2 0 c Xlt S D A- F 2 0 d ©fatl*»4Jf A"f 5 
fc«)Kii3£*tl5lS«*<y'5ry MIP4 8©HHM>*1R 
^45^9^ V^7MP*7t7H92a, 1 40 
9 2b££f3o 01 40y^H 4 8b«, XV- 
h *r -< 7$ffimt 2 0 8 a (015 #SB) '\CD#)5i& 

7 r -f7*— F2 0 b ^M^JiUfc-grtfti 

CO 0 4 6] Vfry h 4 8 OfftOHfifcfiMi, ^x-f77 
*-?7h20b, 2 0c. 2 0d^S^-57r-V 
•y h 2 0££1"3;<7V7©fci&<9§flPP§e(D^3l/'>3 
l4*§jg£g$T-So 0U£, 7fflOPfgD 
Huffig|5©±gP2 1 2 tc&iftLTIEBLT &«}:<, ^ 50 
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•5-fnti\ XV-h^r^7*-F2 0b^PcD "T 
HI" £SD*-F2 0dX«MMC*-F2 0c<9fcft 
®HflPg|W£5<:i:£&£> 0 y^-y }- 4 8©M&£8U<D 

6, Htm&tti* *-Kofta't)«sft»**««-r*. 

COO 4 7] SS7*-V7b777-ya^f-f77^ 
7**1 8 0(4, #il<D&BP£2 0 2 (01 5, 01 6, 
01 7 #88) *JI«f£. c©±9tt«lififr*CfcJc 
it), 7xV-^tV7#-F2 0 b, v;Wf-f7 
*-F (MMC) 20cX«SD#-F20d£-£fcl2; 
^ilOf 5? * ;l>7 ^ -y S/ zi * r -f 7 # - F 2 0 fc {fill 

CO 0 4 8] 01 514, g^7*-V7hiS2 0 

b, 2 0 c. 2 0d^WT-577-yv'a^x-f7©fcJ6 

<d, #m®&mmz o 2**-r*aa7*- v«y 

7->3>tf^77^1 8 0 ©±33 2 0 0 <DtlBS0T* 
£3„016t4, M^:-57*-V-y h)g^2 0 b, 2 0 

c, 2 0 d££T377'yS/a*x»i'7<Dfci6<D, ftil 
mgUg® 2 0 2 **-r*a»7 *- V 7h777 ->a ^ 
7=^77**7* 1 8 0£0ffl!|gP2 1 6<D«»IS0T';gS„ 0 

1 714, S457*-"77 UBS 2 0 b, 2 0 c, 2 0 
d^1-577'y>a^T^70fci6©, «ii^gpgS 

2 0 2£W-f £>}gg&7*-V-y H777->a^f-<77 
£"7* 1 8 0£*-FtfffiA£ftT^£tt<D{8|g|32 1 
1£MSBS0T-£5 O M7*-77h777-^^f^ 
77^7*18 014, XV-h^f-f7*-K2 0b, 
v;Wf^7*-K (MMC) 2 0 cX&SDjb-F 
2 0 d<D®n*&^tSfc^mm<D7 : i/$')l77Vi/jL* 
7 J ^7*-F2 0t-r>^7x-7.ggET'#5 o HS7 
*-V7h777'>a^f-f77^1 8 0ti, 7^ 
7 > >a^f-f7*-K2 0b, 2 0 cX«2 0 d £, * 
Xf->XxA3 2 ^<Dm?~>7-f AilOP^C, #mv* 

y MICH 8£iILT, »Hft»«*««-r5.- 

CO 0 4 9]JgS7*-V'y h777'>a^f-f 77^ 
7* 1 8 0(4, 77 7->a^f-f7*-K2 0 b, 2 0 
c, 2 0d£±3K-fy*7x-XU ^•7-f77*- 

v>y h©*n^nfca«ft»«*««i-*fiatto*^ 
zv-< fyyyMvtryh 4 8*m&r&. 01 2tc^ 

?n5777->i^f-f77^1 4 0T*f4, 
V»Oft«JSl5 2a, 1 5 2 b 14, *©Sf3i±if 5 LT 
fe, ^gPill5 2a, 1 5 2 b ©TKMM C A- F 2 0 
c««li$-3fett«l 7 2^nFLTLt5o cni:(4^ 

wk» 015, 01 6Rt/0i 7t^-r«k-5tc, aa*7 

*-V>y F777->a^f^77^ 1 8 0©ftJI& 
gPffi20 2l4, iTO^f-f 72 0 b, 20c, 20d 

2 0 b. 2 0 c, 2 Od^fcftO&SlCtfg^na&BIS 
Si52 0 2{4, MMCA-K20cf<iCi^f-f720A' 
8 0rt?3F»J3fc<&1BLfc»>, fSSorc*t^ 
1 7 2t^5ili:^R5<% 



(11) 

19 

[0 0 5 0] jggfc7*--?-y h77V^><fd'77^ 
7*1 8 014, *<Dtt*fclS-3*, V^l^ftSHtO^ 

Tj7T#zr* i 8 oofcajraeswes-ett, ^f^7 

[0 0 5 1] 01 5&1/01 6£a%?tl«,J:ylC, XV 
-M7V7SjSW«2 0 8 att, 7$--y M 8 

©&SB2 1 4<Djfi<KEfB2ft, (fetf, SD*-KRtf 10 
MM C F&j&fflK 2 0 8 b V * -y h 4 8 <9±g|5 

2 0 8O5tt<KEll*n*o a»7*-V7h75»;-> 
a^f^77W 1 8O©ffi<DHfii§0!lT'ti, 77-y-> 
a ^ 7 2 0 (CfllS bT»a*«iifll« 2 0 8 
£ft5 0 0!l*(f, SDA-K2 0dX(4MMC#-F2 
0 c ©Hnfr<9MPtf XV- h ^x-f 7J8HP 2 0 8 a 
<DT<!l(c£3jt&7*-Vy h777-/a^f-f77^ 
7* 1 8 O©ffiOHSS0!T{4, S DA-K&tfMMCA 
— K 2 0£>gj±>®i£2 0 8 b (4HSft(C(477>y h 4 8 
©£93 2 1 4±KElt*nSo 20 

[0 0 5 2] 01 7t^*tl5a»7*-"7y h777 
•>a^f^77^ 1 8 0(4, -a^<D^x-f7*^ 
ftft-BWWCttV*? h 4 8 rtt#A?n4C 
T«. JSBSttUfi^hvT^O 2 TfcS ffl 
A£ftfcXV- MtV 7*- h* 2 0 b(4, mXZtltc 
SD*-K2 0 dX(4MMC*-K2 0 c £9fey4r? 

M8<Dfu®J:t), £9£<&(Ul/tVS. XV-h^ 
T-f7#— K2 0 b<Dfi£(4 4 5 mmT'&y, S DA— 
K2 0dRtfMMC#-K2 0 c©ffi;S<D:g£(43 2m 
mT&StDT*, CflAtf* XV- MrV7#-K 2 0 b 30 
(4, SD*-K2QdX(4MMC;*j-K2 0c©{5jnfr 
cfc 9 , ME 1 8 2 13$'J skfttC^dif 5 0 

[0 0 5 3] )ggfc7*-Vy h777->i^f^77^' 

7* 1 8 oi4, j£i/^©jf ASS5 1 Rxfmmmm5 

3 (03#gg) %wr*. ea**f, ztizicmfemti 

mttmmT'&Zo sst, ?g&7*-v-y h77^>a 

^T-f 772*7* 1 8 O©fl!j©l|JS0!l(4, V>5V^^r« 

>, £tf/X(4g£&B*£f 5o a»7*- 40 

77h777->i^f-f77^1 8 0©{te<OHMIJ 
(4, ft!!0»XRnilft^7 f ^7Xttr^^^0fc*08tt 

[0 0 5 4] 7^7**7 
T^fS 0 018(4, S C B^7 f w7^7*-tr^U 
-*-K7-<7SV7h7x7 2 4 2£if<DJ:-5(CLT, 

-f-< y^i/Xfif O^U-f^ V^>7,fA7x h 
U~7X * * ft fcli»atrt»*a«Lft V 7h7i7X 
£'y*<D«8t£7Dy*02 2 0T*fe5o 50 
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^->X7At4, PC->Xfifi(DA- K7x7S^t§B 

-<x F7^/t«ou y-x© h^y *£gn • JSJS-f 

- K«> x7*7 «J - k**n*. A-K9i7f'J -ft© 

[0 0 5 5] 01 8(C^£n£iI9, 3§1tWx/- 
F2 2 214, T^X^77XK7^2 2 4, ATA/ 
ATAP I K5-YA2 2 6, RtfPCMC I A (PD 
O) K7>r'<2 2 8fr&&&. 7-ri/jb;l/7WX:*7 

>?x^ h (pdo) a, nnwfctt, yy-xg#yx 

h*<M-K7x77y-rtT«B#Sft*«aiO^-K'> 
x7»**EiS-r5. LfctfoT, PD0F7^2 2 
8 tf^WX/-K2 2 2©WJctt-»— ©B8ff3^$ 

[0 0 5 6] AXK7-TA2 2 8, 2 3 6. 2 4 4(4, 

>^-w xTgmt'&mic&QMmmfztiZo eg*. 

(4*, PCMCIA tlfii^rii LT, ^x-f 7^72*7 
Ix-^-ATA'T^— 72 5 4 fcOiMjWIttStlS. 
LfrL&#£>, PCMClA^X3yhn-7A-K7 
x7(4, PC I^XfcilLTS'XTAlCg^-fS^T*, 
PCMC I AY^-^yhV7h7x72 3 4(4, P 
CMC I A7'7^7>K7'W»«tt**!llPta/\-K 
7i71/->'X^y^7i-X2 5 6t.m®t2>tztb 

t, pci mmzm-tZo 

[0 0 5 7] Jg27"Wxy-K2 3 0(4, 77>7-> 
3>K7^2 3 2, P CMC I A/U7-/W 2 3 4 
RtfPCI (PDO) 2 3 6£irr3 0 ^3^7=^7^ 
-Y7*-fe7p-*-7WX/-K2 4 0(4, XV-h 
A-KMX (SCB) ^Xf 7'W:^£-fc!5^-2-K 
7^V i '2 4 2£, PCie>f^Xt7>'x7b (P 
DO) 2 4-4fr5ftS. 

[00 5 8] 01 8(CjjrfiID, ^T-f7^77t7 
P-*-;v-K'7x7 2 5 3(4, ^f-i-7^77-b7 
P-^-ATA-r^—72 5 4, PC#-Kfy*7x 
-X2 5 6, ^f^7^77t7l/-^^7i 
-X2 5 8, &tfHa©*7^7-WM-K9x7:3* 
6 0fr£&3 o ^■r- ) '7^'l'7*-b7lx-* 
— >XrA2 7 0 (4m- K7x7 2 5 3 * 
f^7^77t7b-?->Xfi»2 7 0©ffitH4 
(4, K^^^n/ut-y^ PC*-Knyhu- 
7, 5D'*7h->XfA3 4<DM-K9x7(C7^-r5a 

[005 9] SffcSCB^-r^^-rPCA-Knyb 
a-^3 4(4, 0$t<(4, a-7y7PCIf/WX7 
7y*->3>0i:LTP C I 'Sxic&ffitZo ^Xh5=- 
v 7*-b <y h fiOA- K9 x 7g^*iiLTa«$n^ P 
C [/UK7^2 2 8(4, C07^-VMf^-l'X* 
7-7x*h*?iJ^U ^*7^x7h^PCMCIA 
n>hD-5T-3&?)C:i:^!|aj^1-So /t*K7-f/ttt, 
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PCMC I A;W7-f/l/ii2 3 4 PCMCIA"*- 
tT7fc S C B *7V 7^-f PC3>h P-5»D^7 

- v*-7* ^ h *«ft-r 5 7 r y >? 7 a v v * 2 
3 2*n-K-r*o h^%mmx'\t, oz 7 1 1 e x<o 

f /WX/ - K*OS 2 f/W^y - H 2 3 0 tt, 01 

;*-72 5 4, PC*-hVy^7x-7.2 5 6Rl>*^ 
T-f 7^77t7U-3!— {>^7x-X2 5 8£lT 
T* S C B 7^-Cx-v 7*3 4 (tyCgAiASftSo 
[0060] S C B*rV7'W7*-fe7l/-*-2 4 10 
2t±, PCIf;WX77^->a>'ltLT, PIC 

-YA2 2 8tfC©PC I 7<t&iljl&J*47>*'7&x9 

TZH^ls-Z-YUrtZ 4 2T*fe5tfiJSLfch 

-F5^2 4 2*a-K"r*. 
[006 1] *T-f7*-F2 0#7*'7**4 0. 18 
OZmLT-fyfJyttirctZ, PCMCIA77-> 
^->3>K5'r^2 3 2«, f-f77XhU->Vy? 20 
7x-7£Sft-f SAT A K5-//<2 2 6*o-KT 
§o ATA F5-17S2 2 6l±, ;*7V 7*W79 -fe^U 
-^-77>7->3yftCATAl/^t7 h-f*- 
'7 2 5 4fcl7C«ttStl5ATAUS>**-fey 
■TSo 01 8£jjVfi§t), Sl r>WX7-F2 2 2 
«, S CB^f-T7^f'v73 4rtKa*ii*nfc< 
PCMC I AU-^-M-K»>x70fc4&Ox/Wxy 

- KT»S6S. 

[0 0 6 2] *Xh">7xX A3 2©7-C>K7X*^b 
-f^>7*->XfAfiOOSa, S CB^r-f 7^ 2 30 
4 2 & 7 7 v 7 a ;* x 7 U - D 7 y ? is* 5 £ S C 

lis 75t4 7*m?«S3b^7hD— 53 4Ftyc#£ 
U 7**7*40, l 8 0±£#£LTi>fc^c:i:£fiJ 

[0063] 01 8K*£ttSiI!), *7V7-*-1*7* 

It. 7^F7X#iI#t-f SAT A/ATA P Ix-f7 
*XFb-77*y*K,J:oT7*-t?;-.;*ft3o ATA 
F5-f/<2 2 6l4, SCB*7V7'WF7'|7S2 4 2 40 

l/\> SCB*7V7'WF7W7*2 4 2&, ^f-<7^ 
-Y7^-tr5U-^-L/77^Y ^7i-7 2 5 8£il 
LT, ATA-T^-7 2 5 4£7*-t7-f3o ATA^ 
*-72 5 4«, 77t7U-^-f^7x-X2 5 
8£iILT, ATAK7^2 2 6tioT*iWKI 
^£>n£ I 07FU7X&S C B^x-^^-fF^fA 
2 4 2tf@.f8TZ2 : EV7 Fl>7><D®tlMC£?-Z:7t? 
•feX^nSo AT Af*— 72 5 4£iILT, SCB^ 
f^7^K7-l'A2 4 2«, AT A^OZ3T>FR 50 
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tf/W-*£f#So SCB^f-f7'<-l'K7^2 4 
2ti, cn^OnvyKt/^^-^, 777->a^ 
tV 7^7^7x-XlcHSLfciiLl/0-7> FRtfX 
5^-*»cHR-r*o *©aR^*7Lfefc#, SCB 
*rV7"WK7-f/<2 4 2«, #ff{k*ftfcATA>r 
*-72 5 4£iILT, ^fD5£7£, ATAF5f/*2 
2 6KjI&-fSo 

[006 4] *xi'7'W7*-fe5l-'-2-2 4 2<D& 
filttt, PCMC I A;U7^;l/^2 3 4RtfPC*- 
hV^7i-X2 5 6^IU, PCJb-KaVha 
-■ 53 4*V;Mc7^>F7XPCMC I AV7F7x 

[0 0 6 5] ^f^7^7^t7U-^-A-K7x 
77-^7^x+tOl / ^TiftH^f5 0 01 SCB 
*x-r7-'W7*-fe5U-:5'-/v-F'7x77-*x* 
x+2 7 O<D8H&7Dy*0Tfc5o *^Wf-f>^ 

s/^T-AoKSowinctt, nswca, pci i / 

02 7 2, Mis c I/0 2 7 6RlfPCI I/O 

2 7 2 tm^fiPC I 37 2 7 8#^3:ftSo 02 0 
it. *7FM-F7x77-*x*x+rti;:ffi#An?> 
ftfc S C B ^ TV 7-W 77x A<9-gf$ffilB&7D -y * 0 

3 3 0T*S5 o 

[00 66] 01 9K5rfiI*), *xV7^7*-tz5 
U-2-2 4 2&, PC I 77>^>3^ 1 Z3>-7j>f 

• P77* (3 14), 77^->3>Mf-f7^ 
7*-tr5l'-£-7-£^7 (3 16). ATAU77 
? (3 18) , RlHr*27-*F I FO (3 2 0) 1? 
<D*T47^7'> : t7U-Z-®m : g?Zo *xV 
7'"W7*-te5U-*-2 4 2fi$fc, »>^7x 
-XU7723 2 2, I/077--^7-<7F7X3 2 
4, *bTSft«7:*— F£Wf£;*>-F2 OWc 
&©U77*3 1 2£WT5 0 U77x*3 1 2tB, £ 
fiSftS^DTsXi' -y^A-F2 0 a<Ofc46©^^rU 
7f-f7^^7x-X^X^3 1 2a, XY-h 
*x^7#-F2 0 bOfci607v-F^7-<7-l'>'^ 
7x-7b77^3 1 2 b, Rtf/XttMMC/S D-C 
y$7x-Xl/->*7^^ttn5. 

[0 0 6 7] ^X-C7^7^7^«l 6e>yFPC* 

-FATAx/wxtLrasi^nSo 7-^7 

2 7 O<D-O4)ft8g0roi, ^7-f7^C I S li, ^ 
7w 7^7#-f9 4 0, 1 8 0%^pAT A5&7VS 
-Y7t LTS^L, ^U-f^^XfAlCidt 
jf^nSATAx-CX^ K5-</Wn-K«n«. 

[0 0 6 8] ^7w7^7^-tr5b-^-2 4 2tt, 
ASWfctt, *XF777i»3 2 0v-f^a7n-tr-y9- 

3 3 2 y \<0 P C I «a3ftfb^ ^ * 5 0 Taiediabay. sysj 
itSnS^f^ 7^7^7-b5U-^-F5-r^2 4 
2*V *^U-7^ V^7X7Atn-F?n-S 0 

-f 7-*-f7*-fe7U-*-F5-</<2 4 2tt, ^7^7 
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UTt-kyU-fi-fflmzm&L. !fc§yWATA7 
F«9 <D 7 7 - h 9 x 7 tfftfTt 5 D - U^;U * X * 

2l±, PCI i nt A#^y* 7 7>£$osi- a 0 

[0 0 6 9] mediabay.sysK7-T/^2 4 2ti v 2/Xri» 
KATA-f^-S^ 5 4 %g#-fSAT A Uv^-fe-y 
b3 18£3ILT, ATA3-7VK1f$8£Stt3 0 

[00 70] 16f7hPC*-F77^->3>0f 
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1 Title cf ! d r e d t icn 

PA55I7I FLASH MEDIA ADAPTER SYSTEM 

2 Claims 

1. A process, comprising the steps of: 
5 providing a host system comprising a card controller in communication with a 

card bay, the card bay comprising one or more connections; 

providing an adapter comprising system connections, means for connection 
to one or more media cards having different formats, and a unique corresponding 
card detect for each format; 
io sensing the presence of an installed media card through the adapter 

connected to the card bay at card controller; and 

determining the format of the installed media card at the card controller, 
based upon the card detects. 

15 2. The process of Claim 1, wherein the sensing step is based the card detects. 

3. The process of Claim 1 , wherein at least one of the media cards is a Memory 
Stick™ card. 

20 4. The process of Claim 1, wherein at least one of the media cards is a 
SmartMedia™ card. 

5. The process of Claim 1 , wherein at least one of the media cards is an MMC card. 

25 6. The process of Claim 1 , wherein at least one of the media cards is an SD card. 

7. The process of Claim 1, wherein the step of sensing the presence of an installed 
media card comprises sampling at least one of the system connections. 

30 8. The process of Claim 1 , wherein the step of sensing the presence of an installed 
media card comprises determining a logic state for at least one of the system 
connections. 
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9. The process of Claim 1 , wherein the step of sensing Ihe presence of an installed 
media card comprises determining a voltage lor at least one of the system 
connections. 



5 10. The process of Claim 1, wherein the step of determining the format of the 
installed media card comprises determining a query logic state associated with the 
media card format. 



1 1 . The process of Claim 1, wherein the adapter comprises system connections for 
id simultaneous connections to a plurality media cards having different formats. 

12. The process of Claim 1, further comprising the step of; 

determining that the adapter supports multiple media formats. 

1 5 13. The process of Claim 1, wherein the adapter comprises a manual card 
insertion mechanism. 



20 



14. The process of Claim 1, wherein the adapter comprises a manual card removal 
mechanism. 

15. The process of Claim 1 f wherein the adapter comprises a card ejection 
mechanism. 



25 



30 



16. A process, comprising the steps of: 

providing a host system" comprising a card controller in communication with a 
card bay, the card bay comprising one or more connections; 

providing an adapter comprising system connections, means for connection 
to one or more media cards having different formats, and a unique corresponding 
presence indicator for each format; 

sensing the presence of an installed media card through the adapter 
connecied to the card bay at the card controller, based upon the presence 
indicators; and 

determining the format of the Installed media card at the card controller. 
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17. The process of Claim 16, wherein the formal determination is based upon the 
presence indicators. 

s 18. A system, comprising: 

a host system comprising a card controller in communication with a card bay, 
the card bay comprising one or more connections; 

an adapter comprising system connections, means for connection to one or 
more media cards having different formats, and a unique corresponding card detect 
10 for each format; 

means for sensing the presence of an installed media card through the 
adapter connected to the card bay at card controller; and 

means for determining the format of the installed media card at the card 
controller, based upon the card detects. 

15 

19. The system of Claim 18, wherein the sensing step is based upon the card 
detects. 

20. TUg system of Claim 18, wherein at least one of the media cards is a Memory 
20 Stick™ card. 

21. TTie system of Claim 18. wherein at least one of the media cards is a 
SmartMedia™ card. 

25 22. The system of Claim 18. wherein at least one of the media cards is an MMC 
card. 



23. The system of Claim 1 8. wherein at least one of the media cards i 



is an SD card. 



30 24. The system of Claim 18. wherein the sensing means comprises a means for 
sampling at least one of the system connections. 
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25. The system of Claim 18, wherein the sensing means comprises a logic state for 
at least one of the system connections. 

26. The system of Claim 18, wherein sensing means comprises a voltage etate for 
5 at least one of the system connections. 

27. The system of Claim 18, wherein the format determination means comprises a 
query logic state associated with the media card foimat. 

to 28. The system of Claim 18. wherein the adapter comprises system connections far 
simultaneous connections to a plurality media cards having different formats. 

29. The system of Claim 18, further comprising: 

means for determining if the adapter supports multiple media formats. 



is 



30. The system of Claim 18. wherein the adapter comprises a manual card 
Insertion mechanism. 

31. The system of Claim 18. wherein the adapter comprises a manual card 
20 removal mechanism. 

32. The system of Claim 18. wherein the adapter comprises a card ejection 
mechanism. 

25 33. A system, comprising: 

a host system comprising a card controiler in communication with a card bay 
the card bay comprising one or more connections; - 

an adapter comprising system connections, me^ns for connection to one or 
more media cards having different formats, and a unique corresponding presence 
30 mdrcator for each format; 

means for sensing the presence of an installed media card through the 
adapter connected to the card bay at card controller, based upon the presence 
indicators; and 
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means for determining the format of the installed media card at the card 
controller. 

34. The system of Claim 33, wherein the format determination step is based upon 
5 the presence indicators. 

35. An apparatus, comprising: 

an adapter body comprising a card socket region defined therein for 
alternatively receiving a single media card of a plurality of media cards having 
io different card formats, the card socket region extending into the adapter body to a 
common back wall; 

a plurality of contact regions located within the card socket region, each of 
the contact regions associated one or more of a p/uraJiry of media formats; and 
a plurality of system contacts associated with the contact regions. 



J5 
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36. The apparatus of Claim 35, wherein the single media card is a SmartMedia™ 
card. 

37. The apparatus of Claim 35. wherein the single media card is an MMC card. 

38. The apparatus of Claim 35, wherein the single media card is an SD card. 

39. The apparatus of Claim 35, wherein the plurality of media formats comprises a 
SmartMedia™ format, an MMC format, and an SD format. 

40. The apparatus of Claim-35. wherein the different card formats comprise unique 
card housings. 

41. The apparatus of Claim 35, wherein the media formats comprise card contacts 
30 associated with the contact regions within the card socket. 



25 



42. A card socket adapter, comprising: 
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an adapter body comprising a card socket region defined therein for 
alternatively receiving a single media card of a plurality of media cards comprising 
a SmartMedia™ format, an MMC format, and an SD format, the card socket region 
extending into the adapter body to a common baclc wall; 
5 a first contact region located within the card socket region for providing 

contact with a media card chosen from the group of an MMC and an SD card; 

a second contact region located within the card socket region for providing 
contact with a SmartMedia™ card; and 

a plurality of system contacts associated with the first contact region and the 
io second contact region. 

43. The apparatus of Claim 42. wherein the single media card is a 'SmartMedia™ 
card. 



is 44. The apparatus of Claim 42, wherein the single media card is an MMC card. 

45. The apparatus of Claim 42, wherein the single media card is an SD card. 

46. The apparatus of Claim 42. wherein the adapter body further comprises a front 
20 face, and wherein the card socket region extends to a common back wall by a 

defined insertion depth, such that a received media card of any of the plurality of 
medfa cards extends into the card socket region to the common back wall. 

47. The apparatus of Claim 42. wherein the different card formats comprise unique 
25 card housings. 

48. The apparatus of Claim 42. wherein the media formats comprise card contacts 
associated with the contact regions within the card socket.. 
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49. A system, comprising: 
a microprocessor; 

an external driver associated with the microprocessor 
a media bay lor connection to at least one media card; and 
5 a media bay driver associated with the microprocessor, the media bay driver 

in communication with the media bay and with the external driver, the media bay 
driver adapted to translate external driver operating parameters to media bay 
operating parameters. 

10 50. The system of Claim 49. wherein the external driver Is an ATA disk storage 
stack. 



51 . The system of Claim 49, wherein the media card Is a SmartMedia™ card, 
is 52. The system of Claim 49, wherein the media card is an MMC card. 

53. The system of Claim 49, wherein the media card is an SO card. 

54. The system of Claim 49, wherein the media bay driver further comprises means 
20 for determining format ol a media card connected to the passive adapter. 

55. The system of Claim 49. further comprising: 

a passive adapter connectabie between the media bay and the media card. 

25 56. The system of Claim 49. wherein the media bay driver further comprises means 
for determining format of a media card connected to the passive adapter. 
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CROSS-REFERENCE TO RELATED APPLICATIONS 

5 

. This application claims priority to U.S. Provisional Patent Application 60/314,107 
filed 21 August 2001 (Attorney Docket No. O2MI0008PR). 

FIELD OF THE INVENTION 

10 

The Invention relates to the field of PC Card controllers, passive flash media 
adapters, and media bay systems for microprocessor-based devices. More 
particularly, the invention relates to enhanced PC Card controllers and media bay 
systems which support multiple flash media types, and to flash media adapters 
15 which enable support for multiple flash media types. 

BACKGROUND OF THE INVENTION 

Microprocessor-based devices, such as desktop computers, laptop computers, 
20 personal digital assistant (PDAs), and/or mobile phones often comprise a 
connection to flash media, such as to a Memory Stick™, to a SmartMedia™ card, or 
to MMC/SD media. Rash media is typically installed within a flash media port, 
either directly into the microprocessor device, or through an intermediate adapter, 
having a socket connector. Card detect (CD) signals are very common In socket 
25 connectors, to indicate to the system when a card, e.g. such as a Memory Slick™ 
card, by Sony Bectric Co. v Inc., has been inserted. For common flash media 
connectors, the card detect signals, e.g. CD#, are typically active low. 

Figure 1 shows a media adapter system 10 adapted to receive different flash media 
jo 20a,20b,20c,20d having different formats. A dedicated Memory Stfck™ passive 
adapter 18a comprises a socket connector 28a to establish contact with 
corresponding contacts on the Memory Stick™ 20a, and further comprises host. i.e. 
system, connections 26a to establish contact with a PC card controller 14 through 
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corresponding contacts, such as through a card bay socket interface 16. Similarly, 
a dedicated SmartMedia passive adapter 18b comprises a socket connector 28b to 
establish contact with corresponding contacts on the SmartMedia card 20b, and 
further comprises host connections 26b to establish contact with a PC card 
controller 14 through a corresponding contact interface 16. 

in Figure 1, an MMC/SD passive adapter 18c comprises a 2-in-1 socket connector 
28c, to establish contact with corresponding contacts on either an MMC card 20c or 
an SD card 20d, and further comprises host connections 26c to establish contact 
with a PC card controller 14 through corresponding contacts. Since there are only 
slight differences in Ihe form factor and required software between an MMC card 
20c and an SD card 20d, some passive adapters 18c can provide connections to 
either an MMC card 20c. or to an SD card 20d, without a query process to 
distinguish the type of connected media card 20c,20d. The functional extensions of 
SD cards 20d beyond MMC capabilities are provided by a shared protocol which 
comprises responses from the media In response to requests from the host 12. 

Therefore, the PC card controller 14 supports a single flash media 20 through a 
dedicated passive adapter 18. For example, the PC card controller 14 shown in 
Figure 1 supports Memory Stick™ flash media 20a through a Memory Stick™ 
passive adapter 28a, SmartMedia™ flash media 20b through a SmartMedia™ 
passive adapter 28b, and either MMC media 20c or SD flash media 20d through a 
MMC/SD passive adapter 28c. 

As seen in Figure 1, the PC card controller 12 typically supports a single type of 
flash media 20, e.g. 20a, through a passive adapter 18, e.g. 18a, except for media 
types that share a command electrical interface, such as for MuitiMedia Cards 20c 
and SD cards 20d. 



30 In 



the prior art, a signal, e.g. such as an MC_CD# signal, is used to identify when a 
flash media card 20 is Inserted into a dedicated, Le. format specific, passive 
adapter 18. While a query mechanism is sometimes used to identify which type of 
flash media 20 is supported by a connected passive adapter 20, e.g. for a 
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SmartMedia™ adapter 18b, such a query process only provides query values that 
correspond to a single media type. e.g. corresponding to a SmartMedia™ card 20b 
and a SmartMedia™ adapter 1 8b. 

s While an adapter system 10 as seen in Figure 1 can be used to Interface with flash 
media 20 having different formats, dedicated adapters IB are used to interface with 
flash media 20 respectively. A user who desires to alternatively connect more than 
one flash media 20, Le. having different command interfaces, to a host system 12. 
through a PC Card socket 16, is therefore required to acquire and use multiple 
10 passive adapters 18. 

While the media adapter system shown in Figure 1 may provide a query process to 
conform the type of flash media 20, e.g. 20a, supported by a connected passive 
adapter 18, such as 18a. such a process is limited to activate only one flash media 
is Interface at any time. 
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After the media 20 has been inserted into the adapter 18, and the MC_CD# signal 
is asserted, and a SQRYDR signal is typically driven by the PC card controller 14. 
The SQRYDR signal Is used as a voltage source during the query process. After the 
SQRYDR signal is activated, the SQRYx signals can be read. Therefore, the 
SQRYx signals are only read one time per MC_CD# assertion. Since there is only 
one MC_CD# signal in the system 10 shown in Figure 1. the architecture is limited 
in that one notification is given that a card is inserted into a passive adapter, with 
card detect signals that independently notify the host system when cards are 
plugged into the corresponding sockets. Therefore, only one flash media electrical 
interlace can be activated through the passive adapter 18 at any time. 

It would be advantageous to provide card bay architecture which supports a 
passive adapter that interfaces with multiple flash media types, and provides both 
card insertion and multiple media format determination. It would also be 
advantageous 1o provide a 3-in-1 connector for SD Cart. Multimedia™ Card, and 
SmartMedia™ interfaces. 
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Furthermore, it would be advantageous to provide a PC card controller which 
integrates flash media reader technology. Such a system would be a major 
technological breakthrough. It would also be advantageous to provide a PC card 
controller which integrates flash media reader technology, which supports a flash 
5 media adapter comprising passive componentry. Furthermore, it would be 
advantageous to provide an PC card controller which integrates flash media reader 
technology in conjunction with a flash media adapter comprising passive 
componentry, to minimize the cost of the flash media adapter. Such a system 
would be a further technological breakthrough. 

10 

It would also be advantageous to provide a query process which corresponds with 
flash media type, in conjunction with a passive adapter that supports more than one 
type of media, such as by connecting typical CD# signals to SQR5:3 signals (FIG. 
7), to indicate the typo of media in the socket of a passive adapter. 

is 

Socket connectors, such as Yamaichi Series No. FRS001 connectors! provide a 2- 
in-1 card bay connection to both SmartMedia card 20b and to an SD card 20c. 
However, while other cards 20, such as MMC cards 20c may physically be inserted 
info ihe card socket 28 of such an adapter, an MMC card 20c may become stuck 

20 within the card socket. Such adapter connectors are therefore typically sold as 2- 
in-1 connectors, such that connection to an MMC card 20c is not supported by the 
adapter. While such adapter connectors are often provided with documentation 
anchor labeling to warn users that the adapter does not support an MMC card 20c, 
a user may still mistakenly attempt to connect an MMC card 20c to a host system 

23 through such a connector. 

It would therefore be advantageous to provide an adapter connector to properly 
connect MMC flash 20c. in addition to cards having other formats, e.g. such as 
Memory Stick media 20a, SmartMedia™ 20b, anchor SD cards 20c. The 
30 development of such an adapter connector would constitute a major technological 
advance. 
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SUMMARY OF THE INVENTION 



Systems are provided for the enhancement of a host system for microprocessor- 
5 based devices. An enhanced PC Card controller is adapted to connect with and/or 
to exchange Information with one or more flash media cards having different media 
formats, through a passive media adapter. The enhanced PC Card controller 
determines the presence of one or more flash media cards within an intermediate 
media adapter, and determines the media format of the media, such that the 

ii) microprocessor-based device is connected with one or more flash media having 
different media formats. The multiple format flash media adapter is also provided, 
which interfaces to flash media cards having different media formats, and provides 
appropriate connections for each of the media formats. A media bay acceleration 
system is also provided for microprocessor- based devices, which provides high- 

15 speed access to a host system, such as for connected fiash metfa. 



DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS 

Figure 2 is a functional block diagram of a passive flash media adapter system 30 
A host system 32 comprises an enhanced PC card controller 34, which is adapted 
to receive one or more flash media 20, such as 20a, 20b, 20c f and 20d, having 
different formats through a passive adapter 40, which supports one or more media 
formats. 



The enhanced PC Card controller 34 supports multiple flash media types 20 e g. 
20a.20b.20c.20d within a single passive adapter 40. such that one or more of the 
flash media 20 can be electronically and physically connected lo the host system 
32 at the same time. The multimedia passive adapter 40 shown in Figure 2 
compnses a system connection end 46, having system contacts 136 (FIG. 10-FIG 
17), and one or more media sockets 48, to receive one or more flash media 20 
The multimedia passive adapter 40 interacts with the enhanced PC Card controller 
34, to communicate card detection information as well as flash media type, such 
that the enhanced PC card controller 34 determines. f. 9 . senses, the presence of 
one or more installed flash media 20, and determines the type of connected flash 
media 20, e.g. such as a SmartMedia™ card 20b. 
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The enhanced PC Card controller process preferably comprises a sensing, le. 
query, step 98 (FIG. 6), lo determine that a connected passive adapter 40 supports 
multiple media types. Once the enhanced PC Card controller 34 determines that 
5 multiple media types are supported in the passive adapter 40, the enhanced PC 
Card controller 34 abandons the query process 98, and performs a media 
determination process 120 (Fig. 7), to determine which type of media 20, e.g. 20a, 
is currently connected to the passive multi-media adapter 40, preferably based 
upon corresponding unique card detect or presence indicator signals. 

10 

In some embodiments of the passive multimedia adapter system 30, the enhanced 
PC Card controller 34 supports access between the host system 32 and one media 
card 20, e.g. such as a media card 20a, even when more than one media card 20 is 
present within an adapter 40 which can receive more than one media card 20. For 
is example, when a Memory Slick™ card 20a is inserted in a passive adapter 40 at 
the samB time as a SmartMedia card 20b, the enhanced PC Card controller 40 
typically utilizes a priority scheme to connect just one of the media cards 20. e.p. 
20a, to the host system 32. 



20 



25 



In alternate embodiments of the passive multimedia adapter system 30, the 
enhanced PC Card controller 34 supports a connection between the host system 
32 and more than one media card 20a,20b r 20c,20d at the same time. For example, 
when a Memory Stick™ card 20a is inserted in a passive adapter 40 which can 
receive more than one media card 20 at the same time as a SmartMedia card 20b, 
the enhanced PC Card controller 34 may preferably connect both the Memor^ 
Stick™ card 20a and SmartMedia™ card 20b to the host system 32 at the same 



time. 
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Figure 3 is a schematic diagram 49 of media card insertion and card detection for a 
multi-media adapter 40, such as a multimedia 2-ln-l or 3-in-i multimedia socket 
adapter 40. In one embodiment of the system 30, the passive multimedia adapter 
40 is Part No. FRS001 -2000-0 2-in-1 socket, manufactured by Yamatchi Electronics 
Co., Ltd., of Tokyo, Japan, which supports either a SmartMedia™ card 20b or an 
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SD card 20d. The adapter 40 preferably comprises a card insertion mechanism 61 , 
e.g. such as manual or assisted insertion 51 , as well as a card removal mechanism.' 
such as a manual or ejector-type removal mechanism 53. 

In the embodiment shown in Figure 3, SM_SW_2, pin 50, comprises logic level 
high when no SmartMedia™ card 20b is inserted within socket 48, and comprises 
logic level low when a SmartMedia™ card 20b, having electrical interface 22b is 
inserted within socket 48. Similarly. SDMMC_SW_2 60 is logic level high when 'no 
Multimedia card (MMC) card 20c or SD Card 20d is inserted, and is logic level low 
when either a MultlMedia card 20c or an SD Card 20c is inserted While 
MultiMedia cards (MMC) 20c and SD media cards 20d are different card types 
MultiMedia cards (MMC) 20c and SD media cards 20d share a common electrical 
interface 22c. 
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s Figure 4 ,s a schematic diagram 70 of card detection circuitry 75 and write 
protection circuitry 77 for a single media socket adapter 40 that utilizes a common 
logic level to indicate card insertions and write protection, such ae a Part No 
FPS009-30OO. avai^e through Yamaichi Electronics Co., Ltd.. of Tokyo. Japan' 
In Rgure 4. card detect CD 75. typically acting through a switch 72 and circuitry 74 
to a ground 76 , is logic Jeve| high wnan no card ^ fe ^ ertedj jg jogfc ^ 

when a card 20 is inserted. Similarly, write protect 77. typically acting through a 
sw.tch 78. circuitry 80 to ground 76. is logic level nigh wnen nQ ^ ^ 
activated on the connected media 20. and is logic level low when the flash media 
20 ,s write protected. As seen n Rgure 4. the card detection circuitry 75 is 
functionally equivalent to the card detection circuitry 49 shown in Rgure 3. 

Figure 5 is a schematic diagram 82 of card detection for Memory Stick- media 
20a. In the passive multimedia sockel adapter 40b shown in Figure 5 a 
mechanical switch, such as card detect switch 72 (FIG. 4) is not required. When 
Memory Stick- flash m6oja 20a „ ^ ^ ^ 

40b he INS skjna, 88. typically connected to a potential through circuitry 84 is 
d,rec y connected to the GND signal 88. typically throu g h adapter paths 87a.87b 
end flash med a connection 89. providing an active low card detection signal 83 
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via INS 86, in a manner similar to the card detection shown in Figure 3 and Rgure 
4. In one embodiment of the passivB multimedia adapter 40b shown in Rgure 5, 
the passive multimedia adapter 40b is a Part No. 68156, available through Molex. 
Inc., of Lisle, Illinois. In an alternate embodiment of the passive multimedia adapter 
3 40b shown in Rgure 5, Ihe passive multimedia adapter 40b Is a DUO™ connector, 
. available through Yamaichi Electronics Co., Ltd. 

Rgure 6 is a query diagram 90 for a passive flash media adapter system 30. A 
SQRYDR query signal 92 is controlled between a first state 102 and a second 
) query state 104. SQRY x signals are sampled between a first state 106 and a 
second state 108. A media supply voltage VCC has a firsf state 1 10 and a second 
stale 112. As seen in Rgure 6. the enhanced PC cart controller 34 continuously 
asserts SQRYDR 92, and samples SQRYx 94, to determine insertion events of one 
or more media 20. During the query process 90, the MC_CD# signal Is typically 
ignored. Onco the adapter-sensing step 98 is complete, i.e. when the enhanced 
PC card controller 34 determines that a flash media 20 is present, at Point A the 
enhanced PC card controller 34 determines whether the connected passive 
adapter 40 supports multiple media types 20, e.g. such as 20a.20b 20c 20d 
Similarly, as seen in Rgure 6. enhanced PC card controller 34 can determine when 
connected media 20 are removed 100, at Point B, based upon the query states. 

Rgure 7 is a query logic table 120 tor card sensing within a passive flash media 
adapter system 30. Active low card detect signals for SmartMedia 20b, MMC/SD 
media 20c .20d, and Memory Stick- media 20a are respectively wired to SQRY3 
122a, SQRY4 122b. and SQRY5 122c. The enhanced PC Can! controller 34 
samples SQRYS:3, to determine media card insertions into the passive adapter 40 
As seen in Rgure 7, a logic state 126d Indicates corresponding active low card 
detect signals for SmartMedia™ 20b. Logic state 126c indicates corresponding ' 
active low card detect signals for either an MMC card 20c or an SD cart 20d Logic 
state 126b indicates corresponding active tow card detect signals for a Memory 
Sl.ck™ 20a. Logic state 126a corresponds to query positions 122a, 122b. 122c 
which indicate that no media 20 is present 124. 
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Figure 8 is a schematic diagram 130 of a passive adapter 40 for sensing flash 
media having different formats 20, which provides multimedia sensing between the 
enhanced PC card controller 34 and flash media 20. The passive multimedia 
adapter 40 comprises a plurality of system interface, l.e. card bay. pins 136a-136k 

5 within a system connection region 46. In the exemplary embodiment shown in 
Figure 8, Pin 1 136a is a ground GND, Pin 2 is RSVD pin 13Sb, pin No. 61 is 
SQRY5 136c, Pin No. 60 is SQRY pin 136d, Pin No. 59 is SQRY3 136e, Pin No. 56 
is SQRYDR 136f. and Pin No. 68 is a ground GND 136k. The passive adapter 40 
also comprises a Memory Stick™ socket 134, for connection to Memory Stick™ 

) media 20a. and a 3-ln-1 socket 132. to connect to any of SmartMedia 20b. MMC 
media 20c, and/or SD media 20d. 

The multi-media sensing process comprises the steps of adapter-sensing 98 and 
card-sensing 120. The passive adapter 40 shown in Figure 8 preferably comprises 
3-in-1 socket 132. which can be used as an interface between the enhanced PC 
card controDer 34 and a variety of flash media 20 having different formats, such as 
an SD card 20d, a MultiMedia card 20c, or a SmartMedia card 20b. 

Adapter-Sensing Process. The enhanced PC Card controller 34 Identifies the 
presence of a card bay card, such as a passive multimedia adapter 40 or other 
types of card bay cards, within a card bay port 36. The enhanced PC Card 
con»rol,er 34 preferah.y identifies the presence of a card bay card, based upon 
corresponding unique card delect or presence .ndicator signals. The enhanced PC 
card controiter 34 determines whether the inserted card bay card is a passive 
multimedia adapter 40. In one embodiment of the enhanced PC Card controller 34 
the enhanced PC card controller 34 asserts Pin (A25/7CAD 1 9//SQRYDR) 136f eg. 
such as at Pin No. 56 shown in Fig ure 8, end samples the input to the PC 'card 
interface pin 32 (D2//RFLM/RSVD) 136b. K the PC card interface pin 136b samp.* 
returns a iogic high value (One), the PC card controiter 34 determines that the card 
bay card is a passive adapter 40 adapted to support multiple media types 20 within 
a single adapter 40. If the PC card interface pin 136b sample returns a logic low 
s.gnal (Zero), the enhanced PC card controiter 34 determines that the card bay 
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card is not a passive adapter 40. and is not adapted to support multiple media 
types 20 within the passive multimedia adapter system 30. 

In some system embodiments, the passive adapter 40 is preferably designed to 
5 connect the SQRYDR signal 136f, i.e. Pin 56, directly to Pin 32 (D2//RFU//RSVD) if it 
is consistent with this invention, as shown in Figure a AH other CardBay cards 
implement Rn 32 as a ground signal, such as through ground pin 136a or ground 
pin 136k. Lb. logic level low. 
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o The adapter-sensing process 98 generally provides a sensing mechanism such 
that the enhanced PC Card controller 34 is notified that a passive adapter 40 that 
supports multiple media types 20 is inserted into the socket 44,132,134. The 
adapter-sensing process 98 may alternately be performed in ways other than the 
preferred embodiment described above. For example, a different PC Card 
interface pin 1 36 may be sampled to sense the presence of a media card 20c. 

As seen in one embodiment of the card-sensing process 98 shown in Figure 6. the 
SQRYDR signal 92 is activated 104. and Is used as the high logic level source for 
card detection circuitry on the passive adapter 40. Once the enhanced PC Card 
control 34 determines through adapter-sensing 98 that a passive multimedia 
adapter 40 has been inserted that is consistent with the passive multimedia adapter 
system 30. the enhanced PC card controller 34 abandons the query process 98 
and performs a card-sensing scheme 120. to determine the type of one or media 20 
which are connected to the passive adapter 40. 

The card sensing process 120 shown In Figure 7 utilizes an active low card detect 
signals from SmartMedfc sockets, MMC/SD sockets, and Memoty Stick sockets that 
are .nterfaced with the enhanced PC Card controller 34. via SQRY3, SQRY4 and 
SQRY5 (Pin 59. Pin 60. Pin 61, respectively. The SQRY5:3 query indicates the 
presence of media 20. The enhanced PC Card controller 36 continually samples 
the SQRY5:3 signais after the adapter-sensing process 98 is completed to 
determ.no the presence of flash media 20. ignoring the MC_CD# signal 
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Since more than one media type can be implemented by sampling SQRY5:3. the 
PC Card controller 34 can be further enhanced to activate multiple electrical 
interfaces to connect multiple media cards 20 to the host system 32 at the same 
time. 

Passive MultiMedfa Adapters. Figure 9 is a front plan view of a passive 
adapter 140 for sensing flash media 20 having different formats 20b,20d. 
comprising a staggered back wall-stop 152a.152b (FIG. 10). A common card 
socket 144 located on the front face 142 (FIG. 10) comprises a plurality of socket 
regions 1 46a. 146b, 146c, wherein a SmartMedia card 20b may be connected to the 
passive adapter 140, within regions 146a and 146b. since the combined width 
148a of the socket opening 144 within regions 146a and 146c provides access for ■ 
a SmartMedia card 20b. An SD card may alternately be connected to the passive 
adapter 140. within regions 146b and 146c, since the combined height 148b of the 
socket opening 144 within regions 145b and 146c provides access for an SD card 
20d 
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The passive adapter 140 is considered to be a 2-in-1 connector, since the adapter 
140 allows any one of two flash media types 20b,20d to property interface to the 
system 12,32 at any time through the single adapter 140. In one embodiment the 
passive adapter 140 is a Series FRS001 adapter, availabte through Yamaichi 
Electronics Co., Ltd. Alternate embodiments of the passive connector 140 comprise 
a vanety of insertion and removal mechanisms. For example, a Yamaichi FRS001- 
2000-0 connector 140 comprises a push/push type insertion and removal system, a 
Yamaichi FRS001-2100-0 connector features manua. card insertion and removal 
and a Yamaichi FRS0O1-22O0-0 connector 140 features ejector-type card removal' 
While a Yamaichi FPS009-3003 connector features manua. card insertion and 
removal the FPS009-3003 connector does no, provide an opening for a 
SmartMedia card 20b. 

Figure 10 is a top schematic view 150 of a passive adapter 140 for sensing «ash 
media 20 having different formats 20b.20d. comprising a staggered back wail-stop 
152a.152b. Figure 11 is a side schematic view 160 of a passive adapter 140 for 
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sensing flash media having different formats 20. comprising a staggered back wall- 
stop 152a,152b. The passive adapter 140 comprises a first contact area 154a, near 
the bottom 164 of the adapter 140. for connection to a SmartMedia™ card 20b, and 
a second contact area 154b, near the top 162 of the adapter, for connection to an 
SD card 20d. The passive adapter 140 also comprises system interface contacts 
136. to provide a connection between flash media 20b or 20b to a hot system 
12,32, through contact areas 152a or 152b. 

In some embodiments of the passive adapter 140, the common card socket 144 
provides an opening sufficient for any of a SmartMedia card 20b, an MMC card 
20c, or an SD card 20d to be inserted into the card socket opening 144. The wail- 
stops are positioned in this connector 140 such that a fully, properly inserted SD 
Card 20d or SmartMedia card 20b will similarly extend out from the front face 6.2 
mm. 
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Figure 12 is a side schematic view 170 of an incorrectly positioned 172 MMC card 
20c within a passive adapter 140 lor sensing flash media 20 having different 
formats 20b,20d, comprising a staggered back wall-stop 152a,152b. MMC cards 
20c are nominally thicker man the SmartMedia™ opening 146a,146c for a passive 
20 adapter 140. As well, MMC cards 20c are typically manufactured with a curved 
edge 174, whereby an MMC card 20c can problematically be stuck 172 in the 
passive adapter 140. such as when an MMC card 20c is firmly inserted. A firm 
MMC insertion may also cause a widening of the SmartMedia opening near the 
back SD card wall-stop 152b 20d, further enabling a stuck position 172 of an 
25 inconectly inserted MMC card 20c. 

Since MMC cards 20c can be incorrectly inserted 172 within such passive adapters 
140. as seen in Figure 12, me use of an MMC caitl 20c is not supported, and 
passive adapters 140 are marketed and sold as a 2-in-l connector 140, to connect 
30 to only a SmartMedia card 20b or to an SD card 20d. However, since the form 
factor, i.e. the size and contact regions of an MMC card 20c appear to interface to 
the combined socket 144. existing adapters 140 typically include labeling and/or 
documentation to prevent users Irom placing MMC cards 20c into the socket 144. 
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As warning labels do not always prevent users from plugging MMC cards into the 
2-in-1 socket 144. the stuck posftlon 172 of an installed MMC card 20c often results 
in end-user frustration, troubleshooting time, as well as customer support costs to 
the system provider. 

Improved Passive Adapter. Figure 13 is a front plan view of a multiple format 
Hash media adapter 180a for sensing flash media having different formats 
20b.2Oc,2Od. Figure 14 is a front plan view of an alternate multiple format flash 
media adapter 180b for sensing flash media having different formats 20b,20c.20d. 
The from face 182 shown in Figure 13 and Figure 14 has a height Z 186 and a 
width w 188. A socket 48 is defined into the multiple format flash media adapter 
180a. extending inward from the front face 182, to a media insertion depth 205 
(FIG. 15). In cross^ectfon, the socket 48a shown in Figure 13 comprises an overall 
socket height 182, typically corresponding to an Insertion height of either an MMC 
card 20c or an SD card 20d, and overall socket width 190, typically corresponding 
to an insertion width of a SmartMedia™ Card 20b. The socket 48a also comprises 
a secondary width 184, typically corresponding to an insertion width of either an 
MMC card 20c or an SD card 20d. and a secondary height 187, typically 
corresponding to an Insertion height of a SmartMedia™ Card 20b. The dimensions 
of the socket opening the S-in-1 multiple format flash media adapters 180a,180b 
shown in Figure 13 and Figure 14 are preferably based upon the card dimensions 
for a SmartMedia™ card 20b (35 mm x 45 mm x .76 mm), the card dimensions for 
an SD Card 20d (24 mm x 32 mm x 2.1 . mm,, and the card dimensions for an MMC 
card 20c (24 mm x 32 mm x 1.4 mm). 

The socket 148b in Figura t4 further comprises socket opening offsets 192a,l92b 
such that the region defined for insertion of either an MMC card 20c or an SD card 
20d is generally located in the central region of the socket opening 48. The socket 
148b ,n Figure .14 provides a secure fit on both left and right sides of Inserted 
SmartMedia™ cards 20b, to guarantee appropriate contact to »he SmartMedia™ 
contact area 208a (FIG. 15). 
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Alternate embodiments of the socket 48 provide a variety of configurations for the 
opening areas for media having different formats 20. such as media formats 
20b.20c.20d. For example, the SmartMedia™ opening may alternately be located 
closer to the top 212 of the front face, such that there is opening area tor an SD 
s Card 20d or an MMC card 20c 'below" the opening for a SmartMedia™ card 20b. 
As well, alternate embodiments of the socket 48 provide a variety of connector face 
heights 186. clearance tolerances, and card warp-edge tolerances, typically based 
upon the intended implementation. 



io The multiple format flash media adapter 180 provides a common back wall 202 
(FIG. 15. FIG. 16, FIG. 17). which provides a reliable connection to wide variety of 
digital flash media cards 20. comprising any of a SmartMedia card 20b. an 
MultiMediaCard (MMC) 20c, or an SD Card 20d. 
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Figure 15 is a top schematic view 200 of a multiple format flash media adapter 180 
for sensing flash media having different formats 20b,20c,20d. comprising a 
common back wall-stop 202. Figure 16 is a side schematic view 21 1 of a multiple 
format flash media adapter 180 for sensing flash media having different formats 
20b,20c,20d, comprising a common back wall-stop 202. Figure 17 is a side 
schematic view 216 of card insertion within a multipte format flash media adapter 
180 for sensing flash media having different formats 20b.20c.20d. comprising a 
common back wall-stop 202. The multiple format flash media adapter 180 
interfaces to a wide variety of digital flash media cards 20. comprising any of a 
SmartMedia™ card 20b. an MultiMediaCard (MMC) 20c. or an SD Card 20d The 
multiple format flash media adapter 180 provides robust connections between a 
flash media card 20b. 20c. or 20d and a e.ectronic system, such as a host system 
32, through a common socket opening AS. 

The multiple format flash media adapter 180 provides a reliable 3-in-l socket 
design 48. which successfully Interfaces to flash media cards 20b,20c.20d and 
provides appropriate connections for each of the media formats, in the flash media 
adapter 140 seen in Figure 12. a staggered back wall 152a.152b inherently allows 
a stuck position 172 of an MMC card 20c under the back-wall 152a 152b In 
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contrast, as seen in Figure 15, Figure 16, and Figure 17, the common back wall 202 
of the multiple format flash media adapter 180 is shared for all media 20b, 20c, or 
20d. The common, shared back wall-slop 202 for all insertabie media 20b, 20c, 
20d prevents media 20, such as an MMC card 20c, from being improperly 
5 positioned or stuck 172 within the connector 180. 

Alternate embodiments of the multiple format flash media adapter 180 provide a 
variety of connector depths and/or common wan-stop depths, i.e. the media 
insertion depth, based upon the implementation. In some preferred embodiments 
10 of the multiple format flash media adapter 180, the media insertion depth Is 
sufficiently large to provide connection to the SmartMedia write-protect area 210 
(FIG. 15). . - 



15 



20 



25 



30 



As seen in Figure 15 and Figure 16, the SmartMedia™ contact area 208a is 
generally located near on the bottom 214 of the socket 48, while the SD Card and 
MMC contacts 208b are generally located on the top 208 of the socket 48. 
Alternate embodiments of the multiple format flash media adapter 180 provide 
appropriate contact areas 208 to correspond to the flash media 20. For example, 
for embodiments of the multiple format flash media adapter 180 in which the 
opening for either an SD Card 20d or an MMC card 20c is 'below" the SmartMedia 
opening 208a, then the contact area 208b for SD Card and MMC cards 20 is 
typically located on the bottom 214 of the socket 48. 

The multiple format flash media adapter 180 shown Figure 17 allows one type of 
media to be Inserted wfthin the socket 48 at any one time. An inserted 
SmartMedia™ card 20b extends further from the front face of the socket 46 than an 
inserted SD Card 20d or MMC card 20c, due to depth of the common wall-stop 202. 
For example, since a SmartMedia™ card 20b is 45 mm in length, and both an SD 
Card 20d and an MMC card 20c are 32 mm in length, a SmartMedia card 20b 
extends approximately 13 mm further from the front-face 182 than either an SD 
Card 20d or an MMC card 20c. 
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The multiple format flash media adapter 180 alternately comprises a wide variety of 
insertion mechanisms 51 and removal mechanisms 53 (FIG. 3), such as but not 
limited to push/push operation, manual insertion and removal operation, or for 
ejection removal operation. Furthermore, alternate embodiments ol the multiple 
5 format flash media adapter 180 comprise a variety of socket depths, media 
insertion depths, front face designs, and/or contact positions. As well, alternate 
embodiments of the multiple format flash media adapter 160 readily provide similar 
connections for other installable media or devices. 

10 Media Bay Accelerator. Figure 18 is a functional block diagram 220 of a 
software stack which illustrates how SCB Media Bay Accelerator driver software 
242 is Integrated within an operation system storage stack, such as for* a 
Windows™ operating system, by Microsoft, Inc., of Redmond, WA. Operating 
systems keep Irack of resources, such as I/O ports, IRQ interrupts, and associated 

15 low-level device drivers, which are associated with hardware components within a 
PC system. The structure which comprises these entries is typically referred to as a 
hardware tree. An entry within the hardware tree is typically referred to as a device 
node. 

20 As seen in Figure 18, a first device node 222 comprises a disk class driver 224, an 
ATA/ATAPi driver 226, and a PCMCIA (PDO) driver 228. A physical device object 
{PDO) typically describes the individual hardware components for which a resource 
requirements list is maintained within the hardware tree. Therefore, there is a one- 
to-one relationship between the PDO driver 228 and the device node 222. 

25 

The bus drivers 228,235,244 are associated with communication with the hardware 
components. For example, communication with the Media Bay accelerator ATA 
image 254 is provided through PCMCIA mechanisms. However, since the PCMCIA 
bus controller hardware connects to the system through the PCI bus, the PCMCIA 
30 management software 234 uses PCI mechanisms to communicate with the 
hardware register interface 256 which controls PCMCIA plug-and-play connectivity 
256. 
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A second device node 230 comprises a function driver 232, a PCMCIA bus filter 
234, and a PCI(PDO) 236. A third Media Bay accelerator device node 240 
comprises the smart card bus (SCB) MediaBa/ Accelerator driver 242, as well as a 
PCI pin device object (PDO) 244. 

5 

As seen in Figure 18, the Media Bay accelerator hardware 253 comprises a Media 
Bay accelerator ATA Image 254, a PC Card interface 256, a Media Bay accelerator 
Interface 258, and associated Media Bay hardware connections 260. While the 
Media Bay accelerator system 270 comprises hardware 253, the functionality of the 
10 Media Bay accelerator system 270 is preferably implemented as an enhancement 
to the existing microprocessor, PC card controller, and hardware of a host system 
34. 

The enhanced SCB Media Bay PC Card controller 34 connects to the PCI bus, 
15 preferably as a logic PCI device Function 0. The PCI bus driver 228, which is 
implemented through hardware components in the host chipset, enumerates this 
physical device object, and determines that the object is a PCMCIA controller, the 
bus driver loads the PCMCIA bus filter 234 and function driver 232 that provides 
PCMCIA services, as well as power management for the SCB MediaBay PC 
20 controller functions. In one embodiment, the second device node 230, e.g. such as 
the device node of the OZ711E*, is embedded within the SCB MediaBay chip 34, 
which includes the Media Bay accelerator ATA image 254, the PC Card interface 
256, and the Media Bay accelerator interface 258. as seen in Figure 18. 

25 The SCB Media Bay accelerator 242 connects to the PCI bus physically as well as 
logically, typically as PCI -Device Function 1. When the PCI bus driver 228 
enumerates this PCI physical device object, and determines that the device object 
is the Media Bay accelerator driver 242, the bus driver 228 loads the Media Bay 
accelerator driver 242. 

When a media card 20 is plugged in, through an adapter 40,180, the PCMCIA 
function driver 232 loads the ATA driver 226. which provides a disk storage 
interface. The ATA driver 226 communicates with the ATA register set that is 
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implemented as an ATA register set image 254 In the Media Bay accelerator 
function. As seen in Figure IB, the first device node 222 is the device node for the 
PCMCIA reader hardware, which is embedded in the SCB MediaBay chip 34. 

5 The operating system tor the host system 32, such as a Windows™ operating 
system, does no! know that the SCB media bay 242 comprises the flash media 
reader logic, since the operating system does not determine that the active 
electronics reside in the controller 34, and not on the adapter 40,180. 

io As seen in Figure 18, the ATA Image provided by the MediaBay Accelerator 242 is 
accessed by the Windows -provided ATA/ATAPI disk storage stack. The ATA driver 
226 is not aware of the back-end processing done by the SCB Media Bay driver 
242. The SCB Media Bay driver 242 accesses the ATA image 254, through the 
Media Bay Accelerator register Interface 258. The ATA image 254 can either be 
15 accessed by the IO addresses typically used by the ATA driver 226, or alternately 
by memory addresses that the SCB MediaBay driver 242 uses, through the 
accelerator interface 258. Through the ATA image 254, the SCB Media Bay driver 
242 obtains ATA-type commands and parameters. The SCB Media Bay driver 242 
translates these commands and parameters into new commands and parameters, 
20 which are relevant to the flash media interfaces. When the translation fs complete, 
the SCB Media Bay driver 242 communicates the completion to the ATA driver 226, 
through the shared ATA Image 254. 

The MediaBay Accelerator 242 function does not change how the PC Card 
25 controller 34 functions in device fit into the Windows PCMCIA software stack, 
through the PCMCIA bus filter 234 and PC card interface 256. 

Media Bay Accelerator Hardware Architecture. Figure 19 is a schematic 
block diagram of SCB MediaBay accelerator hardware architecture 270. Existing 
30 functionality of the operating system typically comprises a PCI I/O 272, Misc I/O 276, 
and a PCI core 278 in communication with the PCI tO 272. Figure 20 is a partial 
schematic block diagram 330 of an SCB Media Bay system integrated within host 
hardware architecture. 
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As seen in Figure 19, the Media Bay Accelerator 242 comprises MediaBay 
Accelerator functions, such as PCI fund configuration registers 314, functionl 
media bay accelerator data path 316, ATA registers 318, and sector data FIFO 320. 
5 The Media Bay Accelerator 242 also comprises common interface registers 322, I/O 
snooper windows 324, as well as registers 312 for cards 20 having different 
formats, such as a Memory Stick™ interface register 312a for a connected Memory 
Stick™ card 20a ( a SmartMedia™ interface register 312b for a connected 
SmartMedia™ card 20b, and/or a MMC/SD interlace register. 

10 

A MediaBay adapter is reported as a 16-bit PC Card ATA device. In one 
embodiment of the architecture 270, the MediaBay CIS identifies a Media. Bay 
adapter 40,180 as a standard ATA compatible device, such that the ATA disk-driver 
226-provided by the operating system Is loaded. 

is 

The Media Bay accelerator 242 typically comprises a PCJ functional enhancement 
to a microprocessor 332 for a host system 32. A Media Bay accelerator driver 242. 
referred to as mediabay.sys, is loaded to the operating system. The Media Bay 
accelerator driver 242 provides the Media Bay accelerator functionality, and 
20 handles low-level tasks that the firmware in a typical ATA adapter performs. For 
example, the Media Bay accelerator 242 handles PCI INTA# interrupts generated 
by the function, but does not hook into the Windows storage class. 

The mediabay.sys driver 242 receives ATA command information through the ATA 
25 register set 318, which provides the ATA image 254 to the system. While the 
PCMCIA system considers access to the ATA registers 318 is provided by function 
0 data path 284; the PCI function 1 configuration register 314 Is aware of the ExCA 
windows and window enables 308. and -snoops" or steals 324 the PCI cycles to 
the ATA registers 318. 

io 

Tho 16-bit PC Card function 0 data path 284 does not claim these cycles, because 
the data path 284 Is designed to disable ExCA windows 0/1 when a Media Bay 
adapter is inserted. Since the enable bits are set, the operating system believes 
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the PCMCIA controller handles these cycles. Function 1 therefore generates the 
INTA# required for mediabay.sys 242. and notifies the Function 0 data path 284 
when to generate an IRQ request for the standard ATA disk driver. 

s The Media Bay architecture 270 therefore provides an ATA image in a new PCI 
Function, even though the operating system the access to the ATA registers 314 is 
via the PCMCIA function. Since the Media Bay accelerator system 270 is 
preferably a fully Integrated solution, i.e. being integrated with the existing 
microprocessor and hardware of a host system 32. power management concerns 
to are minimal. 

Another advantage of the Media Bay accelerator system 270 Is the increased 
speed of data transfer, since data transfer Is performed entirely over the PCI 
system, thereby avoiding delay inherent to a standard 16-bh PCMCIA path. 

is 

As seen in Figure 19. the Media Bay accelerator system 270 does not require 
dedicated hardware wilhin a host system, such as a dedicated microprocessor, or 
associated RAM and ROM. since the system 270 can be implemented with the 
microprocessor of the host system 32. For example, as seen in Figure 20. the 
20 Media Bay accelerator system 270 is embedded within a host microprocessor 332, 
having associated data RAM 334. program ROM 336, and ATA registers 318. The 
embedded Media Bay accelerator system 270 is readily connected to media cards 
20. through media state machines 338, such as through an MMC-SD state machine 
338a, a Smart media state machine 338b, and/or a Memory Stick state machine 
25 338c. 

SCB Media Bay Operation for Rash Media. Upon boot-up of the host 
system 32, the PCI function, indicated by PCI configuration reg.stam 314 og such 
as function data path 316 (FIG. 1 9). and the Media Bay accelerator driver 242 (FIG 
30 1 8) are loaded. 

SmartMedia, Memory Stick, MMC, or SD Card Insertions. Upon 
connection of a media card 20 to the host system 32, through a Media Bay flash 
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media adapter, the adapter 40,180 is typically reported as a 3.3V 16-bit PC Card 
ATA device. CIS details are typically provided by the Media Bay CIS 290, which 
intercepts attribute memory reads from a Media Bay flash media adapter 40. 
PCMCIA services 228 then powers the card socket 36. allocates the appropriate 
3 ExCA I/O windows, configures the PC card controller 34 to generate the 
. appropriate IRQ, and loads the ATA disk driver 226. 



10 



IS 



20 



SO 



The ATA driver begins I/O accesses to the ATA registera that control flash media 
storage. These ATA registera are mapped by PCMCIA service using EXCA I/O 
windows. The Media Bay Accelerator 242 is aware of the ExCA VO window maps 
and window enables, and claims, i.e. snoops, or steals, the PCI cycles with the 
register addresses. The 16-bit PC card function does not claim these cycles, since- 
re PC Card function ignores ExCA windows 0/1 accesses when a Media Bay 
adapter 40. 1 80 Is inserted. 



When the ATA command register 318 is written, the Media Bay system 270 
generates INTA#, through the Media Bay driver 242. The Media Bay accelerator 
driver 242 obtains the ATA command information through the ATA register set that 
provides the ATA image to the system. Command type, e.g. such as Identify Drive, 
and Read Sector, and parameters are acquired by the Media Bay accelerator driver 
242. which handles all lower-level tasks that translate from the ATA-type interface 
to the flash media Interfaces 256. The flash media interfaces 256 are accessed 
through the Media Bay interface registers 312, which retain all control and status 
necessary between the driver 242 and the media card 20. such as to determine 
25 when type of flash media 20. e.g. a Memory Stick™ card 20a, a Smart Media™ 
card 20b, an MMC card 20c, or an SD card 20d, is Inserted through the card 
adapter 40,180. 



When the ATA command is complete, the Media Bay accelerator driver 242 
indicates the completion, through the ATA register image 254. and indicates to the 
function 0 data path 284 to issue the ATA IRQ interrupt 
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The MediaBay Accelerator system 270 provides an ATA image in a new PCI 
function, while the host operating system considers that the access to the ATA 
registers is via the PCMCIA function. The MediaBay Accelerator system 270 
provides increased speed, since the ATA accesses are handled completely by the 
5 PCI, while the relatively slow 16-bit PCMCIA accesses are preferably completely 
bypassed. 



10 



While the passive flash media adapler system 30 Is disclosed above as an adapter 
system for flash media 20, such as Memory Stick™ media 20a, SmartMedia™ 
media 20b, MMC media 20c, and/or SD media 20c, the adapter system 30 is 
readily adapted for a wide variety of connections between a host system 32 and 
externa] media, such as through a variety erf card connections, adapter 
connections, bus and/or network connections. As well, the adapter system 30 can 
readily be used for a wide variety of connected media, such as for smart cards, disk 
15 or chip based media. Furthermore, the adapter system 30 may readily provide 
connections to a wide variety of devices or networks. In addition, alternate 
embodiments of the enhanced PC card controller 34 may provide other 
enhancements between a host system 32 and external devices 20 connected 
through the passive adapter 40. such as small form factor IO devices. 



20 



Although the passive flash media adapter system and its methods of use are 
described herein in connection with a personal computers and other 
microprocessor-based devices, such as the apparatus and techniques can be 
inplemented for a wide variety electronic devices and systems, or any combination 
25 thereof, as desired. 

Accordingly, although the invention has been described in detail with reference to a 
particular preferred embodiment, persons possessing ordinaiy skill in the art to 
which this invention pertains will appreciate that various modifications and 
30 enhancements may be made without departing from the spirit and scope of the 
claims that follow. 
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Figure 1 shows a host system adapted to receive different flash media havfn S 
different formats, wherein each of the different flash media has a dedicated flash 
memory adapter; 



Figure 2 shows a passive media adapter system having an enhanced PC card 
controller adapted to receive one or more flash media having different formats 
through a multi-media passive adapter; 

Figure 3 is a schematic diagram of media card insertion and detection within a 
multi-media adapter; 



Figure 4 is a schematic diagram of card detection and write protection for flash 
media; 
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Figure 5 is a schematic diagram of card detection for Memory Stick media; 



Figure 6 is a query diagram for a passive flash media adapter system; 

5 Figure 7 is a query logic table for a passive flash media adapter system; 

Figure 8 is a schematic diagram of a passive adapter for sensing flash media 
having different formats; 

id Rgure 9 is a front plan view of a passive adapter for sensing flash media having 
different formats, comprising a staggered back wall-stop; 

Figure 10 is a top schematic view of a passive adapter for sensing flash media 
having different formats, comprising a staggered back wall-stop; 

15 

Rgure 1 1 is a side schematic view of a passive adapter for sensing flash media 
having different formats, comprising a staggered back wall-stop; 

Figure 12 is a side schematic view an incorrectly positioned MMC card within a 
» passive adapter for sensing flash media having different formats, comprising a 
staggered back wall-stop; 

Rgure 13 is a front plan view of a passive adapter for sensing flash media having 
different formats; 

5 

Figure 14 is a front plan view of an alternate passive adapter for sensing flash 
media having different formats; 

Rgure 15 is a top schematic view of a passive adapter for sensing flash media 
» having different formats, comprising a common back wall-stop; 

Figure 16 is a side schematic view of a passive adapter for sensing flash media 
having different formats, comprising a common back wall-stop; 
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Figure 17 is a side schematic view of card insertion within a passive adapter for 
sensing flash media having different formats, comprising a common back waihslop; 

5 Figure 18 is a functional block diagram of a software stack for an SCB MediaBay 
system; and 

Figure 19 is a schematic block diagram of SCB MediaBay hardware architecture; 
and 



Figure 20 is a partiaJ schematic block diagram of an SCB Media Bay system 
integrated within host hardware architecture. 
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Systems are provided for the enhancement of a host system for 
microprocessor-based devices. An enhanced PC Card controller is adapted 
to connect with and/or to exchange information with one or more flash media 
cards having different media formats, through a passive media adapter. The 
enhanced PC Card controller determines the presence of one or more flash 
media cards within an intermediate media adapter, and determines the 
media format of the media, such that the microprocessor-based device is 
connected with one or more flash media having different media formats. The 
multiple format flash media adaptar is also provided, which Interfaces to 
flash media cards having different media formats, and provides appropriate 
connections for each of the media formats. A media bay acceleration system 
is also provided for microprocessor-based devices, which provides high- 
speed access to a host system, such as for connected flash media- 

2 Kepieseotatire During 
Fig. 2 



